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PREFACE. 


The scope . of these notes does not admit of an historical 
essay nor a chemical treatise on the varied materials and 
combinations used in Ceramics; and to those who wish 
to have a thorough knowledge of these subjects, no 
works “can be more highly recommended than M. Alex. 
Brogniart’s TraM des Arts circmiquei o% des Potteries, 
and M. M. A. SAlvotat’s Leqons de ciramiqae. There are 
many other works from which much useful information 
can be obtained, such as Shaw’s Chemistry of Pottery; 
Musprat’s Chemistry as applied to Arts and Manufactures ; 
Spon’s Encyclopmiia of Industrial Arts ; Pottery, 
L. Amoux ; La Porcelains, Dubreuil; History of Pottery, 
Marryat; Die Thonindustrie Zettung — The Pottery 
Gazette, do., &c., to many of which the early chapters 
of these notes are indebted—and my thanks must also 
be expressed to Mr. Sami. Sant lor some additional notes 
and lor the trouble taken in revising the first proofs, as 
also to'Messrs. Wm. Boulton, Ltd., the eminent pottery 
machinery engineers, for their courtesy in permitting the 
use of many of their designs of machinery. I can do no 
better than quote M. Brogniart’s opening remarks in his 
preface to the first edijson: "I know no indu8try,”'*he 
says, “ that affords in its practice, in its theory, or in its 
history, ao many interesting considefations in th# wealth, 
of i^s ^entific and economic applicatmn, as the ceramic 
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art or the manufactui'e of vessela and, utensils out of 
baked earth. Nor do I'know ewe that offers'productions 
more simple,' more varieS* more easy to'make,* or more 
durable in spite ff their fragile constructibn. • In no other 
human product are so many qualities united.” It is not 
proposed to /ittempt to teach a trade; that is not learnt 
from books, but only by constant application to the details 
of the manufacture in actual practice. The potter, 
unfortunately, unlike the poet, is made, not bom. It is 
hoped, however, that these notes may be of some use to 
apprentices, students, and to those who are about to take 
up earthenware-potting as a trade, and to induce them 
to study the great works that have from time to time 
appeared on this and kindred subjects; and the apology 
for many trivial matters mentioned in the course of these 
notes must be that details which are scarcely noticed by 
those who are constantly in contact with them, and which 
form part of their daily life, though quite simple and un¬ 
interesting to them, are full of interest and significance 
to the inquiring mind of the novice. Should anything 
be found that is of interest or service to those already 
proficient in their trade, then my object is inde^ more 
than attained. 



NOTE TO THE SECOND IMPEESSION. 

• 

The continued demand for this littl# book, which has 
been out of print for some years, has induced the 
Publishers, with the consent of the Author, to issue 
a second impression of it. 

The Author having neither the time nor the inclination 
to undertake the task of revision, and the main principles 
of the industry remaining unaltered, the book appears 
substantially as it was written in 1901. 

London. 

March, 1377. 
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NOTES ON THE 

MANUFACTUKE OF EAKTHBNWAEE. 


INTRODUCTORY NOTE. 

• *. 

Earthenware is one of the many divisions of ceramic 
art, under which generic title may bo classed all the 
gradations, fr«m the coarsest brick to the finest porcelain, 
including bucks, tiles, terra-cotta, delft, earthenware, 
stoneware, china, and {loroolain. Though the two words 
oeramics and pottery are derived from a somewhat similar 
idea, the former seems to have obtaint 1 a wider significa¬ 
tion, embracing the latter as a sub-division. The word 
ceramic i.s <lerived from the (TicekAe'jOaiuov, which meant 
the horn of ..n animal, and then acquired the meaning of 
a drinking cup, and as doubtless the first earthen cups 
were made in the 'hape of horns the same name was 
aoplied to them, and afterwards spread to all the products 
of the»pottor’s brt. In like manner pott^y is derived 
from th"' Latin poterium, a drinking vessel, and therefore 
conveys no idea ^ ' t.io shape or substance of which it was 
made, but cly of the use to which it was put. This is 
tlierefore the derivation of the French poiier and the 
English potter, the ancient Greek name being also Kepa/toi, 
The origin of pottSiy, is lost in the mist of ages, 
partially baked utonsils having been found together with 
the stone implements of pre-histSrio times, aid it is 
exceedingly improbable that its invention sprang from 

* R 
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any one partioulir pai;t 'ol the globe or from any one' 
particular race, aa it la evident tliat it woUld ^11 a epociol 
mnt common to the whole Jiupitin race: fre-hisjoric man 
must hare observed the property of plastic clay to retain 
the water in the holes made by liis orvn Met or by those of 
animals, and must have conceived the idea that articles 
might be shaped from it more suited to his wants than 
animals’ skihs or roughly hollowed wood or stone, nuts 
or gourds. 

It is universally admitted that it is one of the most 
ancient of inventions, and probably was only preceded by 
that of the maentacturo of arms, which would have been 
the first requirement of man for purposes of self-defence. 
It is more than probable that it was anterior to the 
discovery of fire, as .sufficiently useful vessels can be made 
sun-baked, and are so made to this day in Egyjjt and 
India. Plato also points out tliat, as there is no necessity 
for the use of metals in the working of clay, its origin was 
of the very early ages. The two things from which wo 
are able to prove the history of past ages are fossils and 
pottery, and in the latter are written the history of peoples 
and the progress and development of civilisation, and it 
is for this reason that men, whatever may be their studies 
or occupations, all take more or less interest in this art. 

No branch of manufacture presents so ancient and 
intimate a connection between the useful and the beautiful 
as that of the potter, and both in its theory and practice 
it unites a combination of qualities imknown in any other 
expression of human skill. The shapes are endless in 
variety, and the beauty of the most successful pieces is 
matchless. Though difficult to diseover its absolute origin, 
it is easier to decide to whom thh honour of producing 
good qualities of articles is due, and in this we must 
- assign to the Chinese and Egyptians equal plaotf, as they 
both gave evidence of their skill af^least 2,000 year* b.c. 
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With the Greeks and Eomang potftry was in high 
eeteom, andjafteh in. tlue shape of ^ases formed part of the 
offerings .to victorious generals. It seems to have been 
used rather for religious and decorative purphsos than for 
the domestic "Uses to which we are accustomed to see it 
applied in daily life ; and one of the moat interesting 
purposes td which it.was put was in connection with the 
dead, either in cinerary urns or to contain vafious articles 
placed in the tomb. It is probably to this more than to 
any other reason that we are indebted for so many 
specimens of the antique producticns of different periods 
in existence to-day. • 

Attention should here bo drawn to the wonderful action 
of heat on clay, which has enabled vessels, of so fragile 
.a, substance tlf't it can easily bo broken to pieces in the 
hands, to endure for thousands of years and to be hardly 
affected by atmospheric changes and direct contact with 
tho damp soil ; while coins and arms under similar 
conditions have dounioratod cons • dorably from their 
original state. “ Thus a pieeo of common pottery is more 
enduring th.an epitaphs in br.iss and effigies in bronze. 
Stone cruriblos awa^, ink fades, and paper decays, but 
the oarthoii vase survives the changes of time and conveys 
its massage from long past ages.” 

Although, as staled above, tho chief uses for pottery in 
the Grspco-Eot&an period were for decorative and religious 
purpo es, it is indisputable that large quantities of pottery 
were also used ' ' imestic life. Lamps, drinking cups, &c, 

exist in considerable quantities ; but the chief reason 
for believing that the use was not generally domestic is 
that the vessels were not sufficiently fired, and were the^p- 
fore too porous to heal liquids in or to be brought in 
contact with the greasy substanees^usod unfood. It is 
only in Comparatively modem times that ware has been 
made U> cook in, and^n the old vases, &o., there are 
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designs of dishes fof fruits, plates, and drinking horns, 
but no pieces of shapes'Suitable for culinary purposes. 

There is no Europcpj. pnJttery known of a body 
eufSoiently close and firm to cease to be porous, or of lead 
glazed ware before the eleventli century. " 

The great advance in pottery was the invention and 
application of glaze to make it imponncable to liquids and 
foreign substances. It may be briefly stated that in the 
thirty or thirty-six centuries which wo may say, history 
acknowledges, twenty centuries passed in which, neither 
in Africa nor in Europe, was any glazed ware*or any 
hard impormoa'lle pottery made. On the contrary, in Asia, 
especially in China and .Japan, from the earliest times a 
glazed and vitrified body like porcelain has been known. 

More skill is required in the production 8f pottery than 
in the mantifacture of articles from such materials as 
horn, wood, or stone, which require no after processes to 
render them serviceable, and though clay is more easily 
manipulated during the early stages of its manufacture it 
is more difficult to bring it to a satisfactory conclusion 
owing to the firing processes which it has to undergo. It 
is only in the last four hundred years at most that pottery 
has risen in Europe from its state of birth—coarsely and 
badly made—to the perfection of form and design and 
excellent workmanship that we see before us to-day, and 
year by year as it has improved in manufacture; apart 
from its application to all the daily wants of life, it 
becomes more intimately connected with industry, science, 
and art, supplying the manufacturer, chemist, electrician, 
agriculturist, and architect with new means, suitable to 
tbpir Varied wants—^retorts, crucibles, insulators, drain¬ 
pipes, terra-cotta friezes, and an Ipnumerable number of 
requirements daily ipereasing, and while giving on one 
■ hand, receiving on the other in exchange, new materials, 
ohemioals and processes, new applications of maAineiy, 
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beautiful shapes and designs. ‘Ki is thus in constant 
contact with all the different interests ef daily life. 

iTho ancient Britons manefastured baked clay wore, and 
Tylor remarks ij his history of mankind that much of the 
early British Vare was mode in willow bitskots which were 
destroyed during the firing, thus leaving a basket pattern 
on the surface. During the Koinan period comsidorable 
quantities of articles both useful and ornamental were 
made on the banks of the Severn, Non, and Medway ; 
and England may bo said to have eventually become the 
homo ef fine earthenware, though it cannot lay claim to 
the first production, as the faience d’orV^dsnade in France 
at the end of Francis the First’s and beginning of Henry 
the Second’s reign, from 1520 to 1550, is true earthen¬ 
ware, most be’.utiful in design and execution, bearing 
upon it the impress of the genius of thoso who 
originated it, viz. : Helene do Hangest, her librarian 
Jean Bernard, and her potter h'ranijois Oharpentier. 

Up till about the year 1850 Fng.and held the markets 
of the world, owing to the groat superiority of the quality 
of her pr'^ducts over those <if lior rempotitors, due to the 
genius and untiring zeal of such men os Cookworthy, 
Toft, Astbury, Flc’-r, Dwight, Josiah Wedgwood, John 
Wall, Josiah SpoJo, Mason, the Davenports, and many 
othors too numeroii' to mention ; and the work tliey so 
ably Began is being carried on and improved by the 
English potters of to-day in a maunor worthy of their 
predetossorj, a...j their best productions are still un¬ 
rivalled in beauty and quality. But since that date the 
manufacturers on the Continent have advanced with 
enormous strides, and 1^ the application of the soienoe«of 
the chemist and the mjehanical engineer, coupled with the 
establishment of enormous factories manned, on the 
most mrfdern and economical principles (let us take as 
a type»the group of petteries in the Rhenish pfovinces), 
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a competition has arifea which can only be combated by, 
the greatest activity 6n the part of the English potter. 

The general standard of q<iai?ty required at the present 
day by modern markets is far higher thpn formerly and 
yet it must be prCduced and sold,at a lower ^rioe. Owing 
to the opening up of new countries, and to a general 
higher standard of living, the demand continues to 
increase in spite of its modem competitors, tin and 
enamelled iron, which have so rapidly come to the front; 
but the increasing production of cheap china on the 
Continent cannot fail to exercise an adverse influence on 
the sales of earthenware, as for many purposes it is the 
more desirable production. 

Mons. Faujas de St. Fond, the eminent French 
geologist, writing at the end of the eighteenth century on 
the subject of English earthenware, says : " Its cxocllont 
workmanship, its solidity, the advantage it possesses of 
sustaining the action of fire, its fine glaze impenetrable to 
acids, the beauty and convenience of its form and the 
cheapness of its price, have given rise to a commerce so 
active and so universal that, in travelling from Paris to 
Petersburg, from Amsterdam to the furthest part of 
Sweden, and from Dunkirk to the extremity of the 
South of Prance, one is served at every inn with English 
ware. Spain, Portugal, and Italy are supplied with it, 
and vessels are loaded with it for the East Indits, the 
West Indies, and the continent of America.” ,What a 
different tale must be told at the end of the nineteenth 
century ! Not only are most of these countries supplying 
their own wants by their own productions, but they are 
wresting many markets from the‘•British manufacturer ; 
nay, even successfully competiirg jwith him in his own 
home markets, and tliis not only by lewer price but by 
superior quality in the general effect of their decoration 
and finish of their wares. • • 



CHAPTEE I. 


DEFINITION OF EAUTHEN <VA11E AND GENERAL PRINCIPLES 
OF ITS' MANtFACTUKE.—FRENCH FAIENCE, GERMAN 
STEINGUT, ITALIAN TERRAOLIA, SPANISH ipZA. 

Every wore made of clay, or of a mixture in which clay 
is the chief ingredient, and hardened by heat, may be 
regarded as a sjiocies of pottery, »o that within this term 
anything from bricks to jiorcelain may* be included, and 
of these various products tlio one selected for our special 
study is Earthenware. 

The oharactf'istics of fine earthenware are as follows : 
In biscuit (this is really a misnomer, as applied to fine 
earthenware, as the word signifies tmce baked, whereas 
tha term is applied lo the firing of ware in its clay 
state, which is the first fire) it is .'iiio but opaque ; in 
texture ard grain coar-sor than porcelain, the fracture 
porous b-'i closer end more refractory than delft, neither 
vitreous nor translucent, moderately dense, sonorous when 
struck, hard, firm, '>nd durable ; it is covered with rich, 
r.ather soft fritted glaze, easily fusible, and containing 
lead .ir borax or both ; it should bo fine, clear, and 
vitroo,^5, free from specks, transparent, to show the 
embellishment of the biscuit, and scarcely affected by 
acids, alkalis, >. ..udden alterations of temperature. 

Fine eartlionware always requires two fires, the first 
to bake the clay into the shape required—called the 
bi.sc"it fire- the seconikto melt the coaling of glaze oier 
the piece and celled, the gloat fire. The first fire is 
also necessary for two other roasoiv?. ' * 

(1) a piece of moist clay were glazed, the con¬ 
traction between the vitreous glaze and the grefen or raw 
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clay would be so difejeiit that the glaze would probably 
crack or craze, even if tbe piece did not warp, by the 
action of the glaze pormc.ati»^ it, before the contraction 
had taken place, thus acting as a flux on the body. 

(2) As the glaze materials axQ. ground lino and hold in 
suspension in water, the usual motliod for glazing is to 
immerse the piece in the liquid, and earthenware, when 
once fired, 'necomos sufficiently porous to suck up the 
glaze into which it is dipped, and thus an oven coating 
is formed over it. Clay ware, uufired, would have no 
suction, and, in fact, dipping a raw clay piece into the 
liquid would, .'li>le.ss the greatest care were exercised, 
probably bo sufficient to again reduce it to a simple mass 
of clay ; added to this, pieces in this state would be very 
difficult to isolate from each other during firing owing 
to their softness. 

The materials used in its manufacture may bo divided 
into four classes :— 

1. Plastic clays. 

2. Glass-forming materials, used in the body or in the 
' glaze. 

3. Indifferent substances. 

4. Colouring agents. 

It is not intended to discuss every material that ever 
has or is likely to enter into the composition of the body 
or glaze, but only those which are generally considered 
most adapted for the purpose : 

Class I. —China clay (kaolin), “ ball ” or “ blue ” clay. 
Class ll .— Cornish stone, carbonate or oxide of lead, 
tiacal, borax, and borado acid, felspar, whiting, carbonate 
of soda and pearl ash. 

Class ZZ/.-^Plint, ^.uartz. 

Class ZF.—Colouring agents which are ^nerally 
metallic oxides and metals. 
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fFium those four claasos of matoqa]s*it is dosirod to 
form a finished p’cduction wjjoae ebnracteristics have 
already boon staiod’, but tecre. ^ire some other require¬ 
ments for the pujposcs of manufacture whioL must also 
be taken into'oonsideratjon • 

A body mixture, jn the moist state, must bo sufficiently 
plastic to bb easily workable into all the varied shapes 
required. It must be sufficiently infusible’to prevent 
oollajiso in the ovens when fired at the heat neoessaxy 
to produce hardness, yet must bo sufficiently fusible to 
become 'dense and sonorous. It must have sufficient 
stability to resist excessive contraction,* !«id should not 
be bablo to become crooked ; and it must bo sufficiently 
clean and free from iron and other colouring matters to be 
white, or iicarlj* .so, after firing. 

These qualities can only bo obtained by a mixture ; 
few if any, clavs combine all these requiromonts, there¬ 
fore tho.so tlioy lack have to be artificially introduced, 
and the body becomes a mechanical mixture, and cannot 
be regarded or described as a chemical combination. It 
should al o bo reii'OTiiberrjd that the nature of the body 
will depend much on the heat to which it is submitted, 
and the same mater'-1 may go through all the gradations 
from porous ware .e glass at a continually increasing heat. 
The proportion of glass-forming ingredients in the 
mixtu’ !• for earthenware bodies is purposely kept so low 
that tae surface of tire ware, after being exposed to the 
full heat of 1 , 1 ,. biscuit oven, remains roughish and 
absorbent. For most decorative and nearly all domestic 
and sanitary purposes it is necos-sary to cover this surface 
with a smooth non-aibsorbent film ; fliis result is 
practically gained by ^vering the surface of the ware 
with an extremely thin layer of glasi^ which i^ the .glaze. 

Glaze 'Mixture .—A perfect mixture must therefore 
form a*vitrifiable compound which, when fired, “shall bo 
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transparent and slisjHrneither injure nor injured by 
any colours with which if may come in contact; in fact 
it should show up the opdbeMfshmenfe of the biscuit and 
increase tho brilliancy of the colours. It must bo 
sufficiently hard' to resist abrasion and haile tho property 
of expanding and contracting in nearly tli,o same ratio 
as that of the body of tho ware. This is of the utmost 
importance, as most substances o.xpand with heat and 
when they cool contract, and if tho contraction is different, 
tho weahor substance will yield to the stronger. This 
is tire great cause of crazing or cracking of the glaze. 
It must not bo*t(» fusible nor too hard, cither of which is 
productive of crazing ; but it must fuse at a temperature 
lower than that at w'hich the wane has already been fired, 
and must, in fusing, spread equally over tfie ware without 
leaving any part uncovered. 

Generally the loss alumina there is in the biscuit the 
easier the adaptation of a satisfactory glaze. 

The potter’s object in regard to body and glaze is then 
threefold :— 

. 1. To increase fusibility as he may desire (to make 
glazes). 

2. To diminish fusibility on the contrary, to make a 
body that can resist getting out of shape and to make it 
stable. 

3. To make glaze and body agree in order Do avoid 
crazing, peeling, or blistering 
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THE MATERIALS USED IN T«E COMPOSITION OE THE BODT. 

The greater portion of- the materials that enter into the 
composition of earthenware are natural products and are 
not artificially-produced chemicals, and it cannot be too 
much insisted upon that every material should be 
an-Tlj’sed and practically tested by putting it through all 
the processes it is intended to undergo befOae employing 
it in any quantity in the general manufacture of tlio 
ware. The old Greek philosopher said “ Know thyself ”, 
no doubt a very* desirable knowledge ; but to this the 
potter may with advantage add “ Know your materials 
China clays from the same mines vary in plasticity, and 
in the amount of colounng matior they contain. Ball 
clays develop iron which, hoforo bring, was quite 
invisible. China stones aru of different den.Kity, and vary 
much in ('.eir vitr-tying qualitie.s. Flint may be 
insufflciontly ground, oi of an inferior quality. 

Any one of those v' iations might cause enormous loss 
which, with a littie foresight and a few trials, would 
have been absolutrh avoided. Even in colours and 
chemical? there may be some foreign matter used in their 
preparation which, though innocuous as regards the 
manufacture of u.c material produced under ordinary 
circumstanoes, may combine with some special substance 
which is being used in the vario'is mixtures of bodies 
and ghses and produce the most disastrous results. < 

There are two grand fules for the potter to observe: 
(1) Test every material, no matter whether ilay,^ flint, 
stone, colour, glaze, oil, or what not, whether they, 
have coule from new sotroes or old ones —always teat. 
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(2) Always Lo'majfir.g: some experiment, eilherin colours, 
bodies, glaze, moulds, of methods of manufacture ; others 
have found out befo^ yieU mctfiods of improving or ' 
clieapouing their productions. Why should not you also 
do something* which, oven i^ the result* is neither what 
you required or expected, may , lead you to some 
discovei-y that may be of use ? ■ 

Very rfiany of the greatest improvements in manu¬ 
factures have arisen from experiments made for totally 
different objects. That the Egyptians or Homans were 
satisfied with certain methods of manufactare is no 
argument tlvtiriheso should hold good at the end of the 
nineteenth century. The important point in any 
alteration is to see that some definite improvement is 
made, or advantage gained by it. More change is not 
improvement, though nowadays it often passes for it. 

It is not intended hero to suggest rockloss and 
expensive experiments, which hike up both considerable 
time and money, but there are a hundred little things on 
a works which might be improved with a little thought, 
and a few simple experiments which may result in 
considerable saving. It should also be remembered that 
it is never safe to base opinions on the result of a single 
experiment, as there may, by chance, be a combination of 
circumstanoes, over which the experimenter has no 
control, which together cause the success of an oiperimont 
which otherwise would have failed. The heat in the 
oven, for example, may have gone to the exact degree 
required, and then have cooled, and tliis particular point 
of heat may never be exactly hit off again. A gas may 
Jbe given off from some oolourvir material in proximity 
to the experiment, and form 4 combination with the 
material that is being tested, and chance will thus give 
a result which may never be obtained again. A hundred 
causes may affect a single experiment, thereforeVhen the 
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re.siiU require^ has been obtainoS, bjfore Employing it in 
any largo scale in'tho.productioii, lepeat the experiment 
and test it ujider the farying’eircjimstanoes it will have to 
undergo in tlio manufacture in order to make* sure that 
the result is rediubfe and always bo re^oduoed when 
required and is not merely a chance success due to some 
cause which cannot be accounted for. 


Class I.— Plastic Clays. 

• 

Clay consists of a hytlrated silicate «f .alumina in 
combination more or less with other substances, such as 
potash, soda, lime, or iron acting as fluxes on the silicate 
which otherwise T ould give no signs of vitrification. It is 
derived from the felspathio rocks which by their dis¬ 
integration and decomposition have formed the clay. The 
reason why clay deposits are richer in alumina than the 
rocks from which tliey are forme<i is explained by 
the bghtne.ss of this substance which, being held in 
suspension ’n water o long time, was consequently carried 
farther, leaving the siiiooous refuse, which is a heavy 
material, to settle on ds way. 

The foreign sub8t.mccs which are contained in the clays 
ill their natural state modify their character according as 
one or .■wore of these ingredients predominate. Iron, 
which exists in different states, is one of the most 
injurious 8ubsta....cj contained in it, owing to its 
oolouring properties, and clay to be used in fine earthen¬ 
ware must be almost entirely free from it. Lime may 
also cause difficulty, as ^though in its pure state it is, 
infusible, when combine^'with ^umina, silica, or alkaline 
silicates it is very fusible. 

Its two Chief ingredients are then silica or aluinina. 
The former can be easily obtained in the form of sand, 
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flint, or quart! ; byt a'lumina ia not found in a pure 
state, and only exists as a component'part of clay. 

Pure silica is refractory«'but ball q great„ affinity for • 
alkaline Matter with wliich it forma vitreous compounds. 
Too much silica in ware makes it brittle, and unable to 
stand sudden changes of tcnqioraturo, the very qualities 
that alumina gives, and from it clays al-so derive their 
power of absorbing water and their plasticity ; and yet, 
in its pure state, these are qualities that alumina does 
not possess, although it be finely ground and mixed with 
water. Nor can plasticity be obtained by mixing silica 
and aluminaymtlie same proportions as they exist in clay. 
The moans of obtaining plasticity has yet to bo discovered, 
and plastic materials are relatively few. Pure day is 
soft and more or less unctuous to the touch, and it may 
be converted into a doughy, tenacious, plastic paste, 
insoluble in water. 

The most prominent physical properties of clay are its 
plasticity and its behaviour when exposed to heat. When 
slowly dried and e.xposod to a high temperature it 
shrinks considerably and splits into extremely hard 
masses, and will not fuse in the most powerful blast 
furnace in use in commerce. The stronger the heat, the 
more dense, hard, and sonorous the clay becomes, 
although generally remaining slightly porous. It 
dissolves with difficulty in borax, and forms a transparent 
glass at a high temperature. The ingredients which 
most affect the character of clay are sand, iron, lime, and 
magnesia, and its plasticity diminishes in the proportion 
to the amount of any of these non-plastic substances that 
jt contains. The presence of sand affects it to the 
largest extent, magnesia less, e^d iron hardly at aU. 

% firing, the nature of clay is changed, and it becomes 
a firm', compact mass ; and once rendered anhydrous by 
artificial heat, and the water pssviously held in* chemical 
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comliiiialion remoi’cd, it can iwflcr ^ogaifl plasticity by 
mechanical m’jturo witii water. lt,is ypon this property 
that its omploymeut ic tJie pi^paratioii of various classes 
of articles depends. 

'All clays conlracl in drying, and the shjinkago some¬ 
times reaches 25 to .'50 per iciit in weight. The purest 
clays are the-'inost infusible, ai 1 at the same time the 
most liable to fracture under the inlluence of iKat. The 
iron in clays is often imperceptible before firing, owing 
to the presence of organic colouring matter ; but heat 
destroys tfco organic matter, leaving revealed the pinkish 
or reddish iron stains. Most clays after liJitpactiou from 
the mines are “ weathered ”, tliat is, exposed in the open 
for a oonsidcrablo period ; the sun disintegrates the 
mass of cl.'iv and 1ho rain consolidates it again, which 
seems to some extent to diminish the contraction of thei 
clay when it is afterwards mixed in the body, and also 
to facilitate manipidatioii. The longer it is weathered 
tlie better it is. 

“ Blue ” or ‘‘ Ball ” clays are found in the lower 
tertiary clays of Devon and Dorr ■tshire, and are dug in 
the neighboui hood of Vv'areiiam and Teigngraco, and 
various other places. They are wonderfully plastic, and 
very free from iron, d'ho former is shipped from Poole, 
and the latter from 'I'eignmoutli. The Poole clay is 
rather ri(ihor in ■alumina than tliat from Teignmouth, 
and should o.i that account be rather the superior ; but 
in praclicfll ro.'-ull ' i o difference is not very apparent. 
The upper beds of tho clay frequently contain a con¬ 
siderable amount of sand, and the best quality is not 
found till some depth h^ been reached. It is of a 
greyish blue colour, dilb to organic matter, and is 
unctuous and without grit. With aj moderate heat it 
becomes white and remains absorbent, but when subjected 
to intonsejieat it is rendei^ so hard that it can hanily be 
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scratched with* a knjfe', ajid it turns yellowh in colour, 
becoming non-abserbenf. The free silica in the clay is in 
n state of very fine diviyoi* 

Analysis op <^liik Ball Clay at a Tempbeatcbe op 212’, 
ACCORDING to HIGOENBOTHAU (MUSPBAT, P. 790). 


Silica 


46-38 

Alumifia . 


38-04 

Protoxide of Irou 


1'04 

Lime 


1-20 

Magnesia . 


(liace) 

Water 


. .13-44 

... 

Another Analysis. 


Silica 


; 50-53 

Alumina . 


39-74 

Lime 


. -42 

Magnesia . 


•23 

Allmli 


2-80 

Iron. 


2-35 

Water 


12-‘20 


The mines from which it is obtained arc extensive, and 
the first operation is to remove the soil which lies on the 
top of the clay. The depth of this soil varies according 
to the locality, from 60 to 80 feet, and the clay itself is 
eovered by a fine bed of sand. The clay is cut out in 
bloots, and carefully selected for shipment. The beds of 
clay vary from 3 to 6 feet in depth, and with the increased 
demand, both home and foreign, the industry has 
obtained considerable proportions. 

One pint of ball cloy slip at 24 oz. per pint, contains 
about 6^ oz. dry material. This weight is merely given as 
^a guide, and would vary oonsi(Jerably with diSoront ball 
clays. • 

Ball clay loses if drying before an ordinary open fire 
about' 18 per cent in weight, and after firing in biscuit 
oven a further 12 per cent, ijotal 30 per cent between 
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the commercial article received *and,the clay when fired. 
This clay be’Bg almt^st always slgreS in the open, the 
quantity of water will varjj iguch, the same clay in 
summer and winter varying- much in the ifioisture it 
contains. . * 

Ite fiii](\ion in the mi.vluro for the body is to give 
plasticity anil facility in working. It i.s really the 
foundation of tJie body. ‘ 

China Clan, of Ivaolin, as it is called by the Chinese, is 
a white, or nearly white, oartby sub.stance, though somo- 
timirs witji a yellowish or pink tinge, ca.sily pulverised. 

It is founil in granite soils rich in felspar ;uid contains 
a small amount of mien, and porphyry. Tlie felspar, its 
most important oloincnt, has lost by external inlluouco the 
larger i).irt of it» alkali, and lias become a kind of earth. 

It is found in China and Japan, and in France and 
Germany, and .several other countries on the Continent, as 
also in America. The English supplies arc chiefly drawn 
from St. Stephen’s and St. Austell, in Cornw-ali, some 
also coming from Loo Moor, near Dartmouth, and a few 
other places. 

China clays are prepared in difleient ways in different 
looalitie.s, according to the form.alion of the ground, hut 
the fundamental principle is the same in all: that they 
must he thoroughly -washed. To obtain this object the 
clay iiiusl he dissolved in largh quantities of water, which 
it readily does. This result may bo obtained naturally 
by running the water thi-cugh the clay deposit itself, or 
artificially, by taking the clay from the deposit to the 
supply of water. The liquid is then run through trenches, 
or flumes, over settling pija, into which the heavy refuse,, 
composed of mica and ^ndocomnosed felspar, sinks by 
its own weight to the bottom ; the ^er part? which is 
the china clay, overflows, and is carried on through sieves 
into large central tanks,*where it accumulates. -Whea 

• 0 
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the tanks are fillc„(l<.tho washing- process slops, and the 
fine clay is allowed to settle, and is rcmof.'ed in the slip 
or sludge stale to wide si allow urying tanks, or it is 
dried artificially on kilns, or hy steam pijies piissing 
through the 'ianks, and in some places it is enclosed 
in perforated cylinders, cvliieh, revolving with great 
rapidity, extract the moisture. It remains drying till it is 
sufficiently still to ho cut in squares and removed. It is 
sometimes considered neocssary to sift sand over it to 
prevent any foreign substances coming in rontact with it ; 
but this has to be scraped olf again when sufficiently dry 
to prepare it.for shipment. In this state it becomes quite 
■white, and, though not to plastic as ball clay, contains 
rather more alumina and loss iron, which makes it more 
refractory. 

Analysis of China Clay—Lord Playfair (Musprat, p. 789). 


Silica.45-52 

Alumina, with trace of oxide of iron. . . 40-76 

Lime. . . 2-17 

Potassia, with trace of Soda . . . 1-90 

Magnesia, Phosphoric traces, and Sulphuric Acid (traces) 
Water, with small quantity of organic matter . 9-61 


The commoner the clay the more plastic is it, and the 
better the quality the more careful must be its use, as an 
excess of it is liable to cause crazing. 

One pint of china clay" slip-, at 2G ozs. to ilhe pint, 
contains about 9 ozs. dry material. 

The remarks on this subject in connection -with ball 
clay apply with equal force to china clay. 

China clay loses in diying before an ordinary open fire 
•about 11^ per cent in welghl, and after firing in biscuit 
oven a further loss of 11 per cegt on original weight, or 
a total losh of 222 - per cent. 

Its function in the mixture for the body is (?) make the 
body A^hite and less liable to biftak under a heawy weight 



MA7EIiT4LS LSED JU^TyE COMrOSITION. 19 

or sudden changes of temperaturo. HaLso counteracts the 
want of plasticity in flint, the othoi; whitening material. 


Class II.-»G lass-forming Materials. 

• 

Chinn, or Cornish stonc'^ is a granite in which the 
constituent felspar has been only pai-tially decomposed, 
and rotain.s sufficient .alkaline .silicate to render it fusible. 
Deposits of thi.s stone intersect tho granite) hills in 
Cornwall beneath the mines from which china clay is 
obtained. , Pegmatite, from which is obtained the chief 
source of china clay, is a form of the saujij rock, but in 
a more adcanced stage of decomposition. It is quarried 
and sliipped direct from tho mines without further 
prejiaratiun there.. 


Analyses of Cornish Stone. 


Silica . 


. 72-78 

74-34 

Alumina 


. 17-22 

18-46 

Lime . 


. 1-40 

— 

Mtt^csia 


. 0-31 

0-24 

Alkali . 


. 6-49 

6- 

Iron 


. traces 

traces 

Water . 


. 1-64 

0-96 


These would bo average samples, but Cornish stone 
varies very much, especially in tho amount of lime and 
alkali it contains. 

As it cun be easily fused it is found to be a useful and 
cheap flux and can be ground with greater facility than 
felspar. 

It is ground very fine in mills with block stone runnere, 
end it h; of importance tliat the mill-stones should not 
contain iron, or, as they wear down, minute particles of, 
the iron will be mixed,*with the ground china stone. 
Fuller particulars as to grinding are^given in‘the Note 
on Flint, p."21. No material requires more careful study; 
than chine stone, as it vaites so much in the proportions 
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of the fusiblb ma^prial it oonlains, and therefore one 
sample rvill melt, much more easily rhan another, or in 
technical language, is “ softer ”, It varies in aj>pearanoe. 
greatly after grinding, and rvlien mixed with water at the 
same weight ,{)or pint one sample will bo quite thick and 
almost sludge, while the other will be comparatively 
speaking thin. When fired at ordinary biscuit heat by 
itself the surface becomes smeared and the interior 
slightly vitrified ; <at intense heat the whole mass would 
melt. A certain amount of a similar stone comes from 
Jersey, but it is “ soft ” and ha,s a slightly pinkish tinge 
which belrqy.'i. the presence of ratlior more iron than is 
desirable. 

One pint of cldna stone slip at 32 ozs. per pint contains 
about 19 ozs. dry material. 

Cornish stone, that is to .say, ground stone that has 
been dried for shipment, loses in drying before an 
ordinary open fire about 6 per cent, and after firing in 
the biscuit oven about 2 per cent of the original weight, 
or a total loss of 8 per cent. 

Its function in the mixture for the body is to render 
the ware m6ro compact and of a closer texture ; in fact 
being a flux to bind it together and to give it a good ring. 

Class III.—“ Indifferent Substances.” 

« 

Flint contains moisture, an organic substance, and 
occasionally iron. Its ohemioal Formula is SiOj. It is 
found in the upper strata of the chalk, and the best 
quality seems to come from Saint Valery en-Caux, near 
Dieppe, in France. Those nodules are preferred which 
are blueish black and whioKjaro free from iron and 
incrustation, as tie ligllter coloured ones do not calcine 
perfectly white, wdiioh indicates the presence of oxide 
of iron. 
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SlLca is, after uxygen, the mosf'WKloly distributed 
^ material on the earth’s’ erust. In* this particular form it 
is found in ift-egula?r shaped nodules wishing fjom a few 
ounces to several peuuds. To facilitate tho grinding of 
these masses they ore firsti-caloinod in upAght furnaces 
like ordinary . lime-kilns, and during this process it is 
better that the material to be calcined should be kept 
apart from tho combustible ; this is easily accomplished 
by liaviiig across tho kiln a series of small fire-brick 
arches just sulliciently close to each other to prevent tho 
nodules of flint slipping down into tho liro-hole. 

Though many manufacturers mix cloan*sl&ok with the 
flints to insure complete calcination, (he flint is thus 
rendered white ,and disintegrated and splits in all 
dircction.s. It is then jiassed through an ordinary stamp 
mill or a stone crusher, by which means it is crushed 
sufficiently fine to bo put on the mill to be ground. As 
was pointed out in connection with Cornish stone, great 
oare must be observed in the selection of mill-stones 
which have neither colouring matter nor on excess of lime 
in them. The fhnt is ground in various sorts of mills, 
but the most usual is that with water and stone block 
runners. Attempts have been n.ado to grind it dry and 
also to disinlogiate it by means of steam jets, but the wet 
process is still the ono inj general use. It should be 
ground until it is of an impalpable fineness, and until it 
becomes a greyi.sh white liqi ti and should then be 
tested for fineness by passing through a fine silk lawn. 

Many potters prefer doing their own grinding, as they 
are then sure of the materials they are using. The 
grinding of pottery materials lias in England become a* 
trade by itself, and in thfe Potteries district bot|j flint and 
stone are spid by the millers in slop ^ate at a weight of 
about 32 ozs. to the pint. ^But they are to be obtained dry 
for forei^ requirements especially. 
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The proper princKnp; of both flint and stone, in fact of 
all materials whidh a're required in a line State of division 
in earthenware, is of the itimost importance! and upon it '' 
depends not only the facility of working and plasticity 
of the body, but the ultimate quality of the ware. Caro 
should be taken that the runners in the mill do not always 
run in the same circle, or they will work grooves in the 
lower stones, and when new runners are substituted they 
will not work down into the groove.?, and the result will 
be improperly ground material. Both runners and 
nether-stones will require constant attention and picking 
or roughing*. '* 

The mills should not bo charged loo heavily at first 
starting, nor should they be driven too fast or the material 
will not go under the stones, but he carried round with 
them. At most English factories the bottoms of the 
mills are paved with “ Welsh Runners ”, which are 
replaced as they are worn down—the grinding stones 
being Derbyshire Chert. Only the water absolutely 
nece.ssary for the grinding should be introduced, as an 
excess will increase the time occupied in grinding, and 
care must be taken that the material does not become too 
hot, which would indicate that the stones wore being worn 
away exco-ssivoly and foreign matter would thus bo 
introduced into the material ground. Towards the finish, 
when the material is getting fine, care must be taken lest 
the stones got sot, when; there will bo a break-down. 
Fineness can be tested by the expert by trying it between 
his teeth or nails, but the silk or wire lawn is always 
tlio safest and surest test. When flint is required extra 
•carefully ground it will be well to run it off into 
settling tubs, gradually drawing off the fine flint held in 
suspension and allfcwing the coarser to sink to the bottom. 
Tliis latter can then bo returned to the mills for 
regrinhing. 
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PlinI, vvheji submitted to tlio lio£^ of tTio ovon, always 
biii iis wliito ;• it luisji very sinall.anvmnt of contraction 
and its wlijtenos^ lifdp.s largpuly. to correct yellowness in 
the ball elay.s. • 

O-io pint of •dint at 32ozs. to the pini^contains about 
20 tots, dry material, 

Flint, when sold {ground in the dry state, lo.sos by 
drying before an ordinary lire a.bout 31 ])or cent, and after 
firing in biscuit oven the loss is hardly aiiprociablo, tbero- 
foro the total loss may be talien as 3b per cent. 

Its function in the mi.slure for the body is to give 
whiteness and prevent e.xocssive and une%«j,l contraction. 


Class IV.~'‘ Colouring Agents.” 

(.'ohalt slain, for improving the colour of the body. In 
whatever proportion the materials for the body may be 
mixed, the body, after tiring, will liaic a yellowish tinge 
caused by the presence of oxide of iron in the clays which, 
however pure they m.iv be, almost always esjutain traces 
of it comhinoil in .such a manner tliat it is impossible to 
free the body completely from it even after taking all 
po.ssible prccaulions by passing it over magnets, etc. 

To remedy I'lis a email quantHy of o.xido of cobalt, 
techniailly called “ .'■tain ”,'ie added to the body when 
mixed. It is diffleuit to stale the jirociso date at which 
oxide of cobalt first entered i...o the manufacture of glaze 
or ceramics. It was employed in the infancy of the art 
by the Chinese, Persians, Arabs, and Egyptians. Cobalt, 
being of a boautiful dg»;p blue colour and being one of 
the few colours which^fetain their beauty at the highest 
temperature of ceramic ovens, acts* by neutiralising the 
yellow tlhge of the oxide of iron, much in tile same 
manner as the blue-hajj used in laundides for whitening 
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linen, and gives tl\c,-\vav 0 a pure white appearance ; it 
is a grej metal, lil»o silvpr wlien it is polished, and melts 
at about the same tempecat»jo as irbn.. It is,not affected 
by air or Water at ordinary tempePatures, and is found 
chiefly in Hungary. It is not used cmr.mercially as a 
metal, and it is obtained in its purest form as a by¬ 
product of nickel. 

Oxide of cobalt is generally obtained in two forms : 
the black oxide, and the prepared oxide of cobalt, which 
lias already been calcined. It must be very pure, as the 
least trace of nickel in it would cause discoloration., 
The black oxide has about 10 per cent more colouring 
power than the prepared. It is usual to reduce the 
colouring power of cobalt by fluxing it in the following 
manner :— 

6 lbs. black oxide, "j prepared 

B ,, prepared oxide, ( ®r t 5 __ jjnj 
6 ,, flint, ) t B ,, stone. 

This mixture should be calcined in a sagger in the 
hardest part of the biscuit oven. It is of blackish grey 
tint on entering the oven and becomes when fired to the 
required heat of a dark purplish tint. It must then be 
carefully ground in water and passed through a very fine 
lawn. It is of the utmost importance that the stain be 
properly ground to an impalpable fineness; should 
any insufficiently ground stain pass into the body, 
after firing, the ware will be seen to contain little blue 
specks. 

, It is generally used at about 3,4 ozs. to the liquid half 
pint. The quantity of stain to bij used varies, of course, 
with the colour an4 quality of the ware that is to be 
produced. Ivory coloured or cream require' little or 
none ; white a considerable quantity. As it depends on 
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the colour of the, clays, the only il!a«.ns of determining 
the quantity hoeefiaaiy is to m JA' ttials with varying 
quantities <jf stain in tlie bo8y till, after firing, the tone 
of colour roquirei has been obtained. 

(,'ne pint of stain at 28 ozs. to the pint*contains about 
11 ozs. dry material; 

Its function in the mixture of the body is to counteract 
the oxide of iron and make the ware while. 



CHAPTER nr. 


THE MIXTURE OF THE MATERIALS FOR THE BODT. 

It will be as well to rostato our roquiremente in the 
body. , <•> 

It must bo sufficiently i)lastic to bo easily worlcablo. It 
must bo sufficiently infusible to provout collapse in the 
ovens, but sufficiently fasiblci to bccomo dense and 
sonorous. It must have sufficient stability to resist 
excessive contraction and must not become croolced. It 
must be sufficiently free from coloiuing matters to become 
clean and white after firing. 

To obtain these results the already mentioned materials 
liavo boon selected for their various characteristics, whiclii 
it will be as well to restate also. 

Ball Clay. As tho foundation and to give plasticity. 

, Flini. To give whiteness and prevent excessive 

contraction. 

China Clay. Also to give whilencss and make the body 
less likely to break under a heavy weight or sudden 
changes of temperature. To counteract tho wont of 
plasticity in flint. 

Cornish Stone. To render the ware more compact, 
closer in texture, to bind it*, together and to give 
it a good ring. ", 

Oxide oj" Cobalt. tTo improve tho colour of tho finished 
article. 

Water must here bo mentioiJod as although* it only 
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f( nils part of ^tlie composition wS the ware in some 
iiisuflii'ioiilly hreJ proco, and m-isk therefore be considered 
non-existent in a finished pftH.0 0f line earthenware, yet it 
must 1)0 used le mix the inaferials to give them the 
necessary soffticss for obiaining tlie pla.«ifity required in 
the inanufactui'O. • A kiiowlodgo of the analysis of the 
water used is also necessary, as it may contain substances 
which would combine with clays in an* unexpected 
manner, such as magnesia, soda, lime, &c. 

These materials have then to be mixed in such a 
manner os to combine artificially the alumina and silica in 
other and different proportions to that dn which they 
already exist in order to form other and bettor wares than 
would result from these materials in their present state, 
even if ware could be made from them without a niixlure, 
and to remove any existing matters from them that could 
bo detrimental to that object. 

The quantities of each material used in the mixture 
vary considerably in dill'erenl manufactories, and it is 
evident they must so vary according as the physical or 
chemical natures of law' mate rials vary, and therefore 
recij)e.s and even analysis of w'arcs arc of very little 
practical u.sn, and the only object for which they can 
serve is to put the experienced and educated manu¬ 
facturer in the way of ipuking experiments and trials 
which’may lead him to obtain the object ho has in view. 
The annexed formulae are given merely to explain the 
system of manufacture ; and because they have given 
satisfactory results in these proportions it does not follow 
that the result would be equally satisfactory with another 
set of materials ..id uifder other and different conditions. 

The only possible way of obtaining a mixture suitable 
to Olio’s requirements is to experinfcnt with life materials 
under tfie same conditions they will have to undergo iu 
the coinmercial manufacture. * 
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Body FpaMUL* in Wet Inches. 

Good. ’ Mefiium. Common. 

Ball Clay, at 24 ozs. pc^ pitit . . lO, 11 15 

China Clay, ,, 26 ozs. ,,,■•* . s' . 9 . 8 

Flint, •,, 32 ozs. . 6 4} 4 

Stone, ,, 32 ozs. ,, . ■ 21 ' , 2i 2 

Stain, „ 29 or 28 ozs. per pint. ' None 

(In T^ryinR proportions with 
the eoiour that is required.) 

There are' two modes of mi.\iiig • the “ dry ” and the 
“ wot ”. In the former the materials arc weighed out in 
their proper proportions dry, and the advantage of this 
method is that all the materials can bo blunged or mixed 
up in one “ blunder ”, as the tanks in which the water is 
mixed with the materials are called ; and therefore less 
room and less motive power are required, and it may be 
looked upon as the cheaper method. But it has this great 
disadvantage. The materials absorb water in a different 
degree. Flints vary little ; stone rather more ; and 
clays a very great deal ; and if some of the clays are 
weathering in the open air, which is almost always the 
case with ball clays, the quantity of moisture contained in 
them would be .different from day to day and the real 
quantity of dry clay in each pound would bo a continually 
varying amount. Apart from this, in weighing out large 
quantities, which is done in baskets or boxes, it is 
exceedingly easy to make a mistake in counting the 
number of boxes or baskets as they are being weighed ; 
and a mistake in any material of one measure would upset 
the whole balance of the mixture. 

In the wet system each material is blunged up till the 
“ slip ”, as the mixture of. material with water is called, 
is cf a specified weight per pint,‘;that is to say, either 
water or material has to be added till the required weight 
is obtainpd.’' For thi^ purpose it is necessary to keep in 
the “ slip house ”, scales and a pint pot, and before 
making a^nixture every material &ust be weighed'to see 
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til at its weight is exactly rigW. ,TJhe usual weights for 
t'le materials p’cr pint are, £91 iaU clay 24ozs., china 
clay 2 f> o^., fliuji .12 o/s., asd ijlone 32 ozs. Stain varies ; 
Imt anything from 25 ozs. to 28 ozs. would oe a suitable 
W'dght. As those are the not weights*a counterweight 
the e.vact equivalent of the pint ])ot is required in the 
other eido'of the scale. After each matoiial is weighed 
the pint pot must bo washed before proceeding to weigh 
the no.\t material. The weights of the various materials 
are so different that, wore this not done, a small quantity 
of the previous material weighed would be left in the 
bottom or stick to tho side of the pot, amijI thus the true 
weight of the later material would not bo ascertained. It 
is IJ.eroforo necessary to see that the materials are 
wcigliod exactly, as it will at onco bo porooived that a 
difference, though small in a pint pot, would bo very 
large when run into tho mixing ark or t,ink. 

In former days, and in some manufactories to-day, 
where tho newest appliances have not yet been introduced, 
the m.itorials are mixed with tho water in open tanks and 
blunged up by hand ™ith long wooden implements like 
hoes or rakes ; but in lactories whore machinery has been 
introduced the materials are ndxod in octagonal iron 
blungers, covered at the top with wooden covers in which 
there are doors for the admissf u of the material, while 
a pip* or trough is connected with them for introducing 
the water. 

In the Staffordshire I'oli..iios, flint and stone are sold 
by tho various millers in tho slip state at about 32 ozs. to 
the pint, so that the materials to be blunged up are the 
ball clay and tho chigia clay ; but to the two blungers 
necessary for these ,lnust bo added a third for the 
“ scraps ”, as the broken pieces of clhy ware, ckiy shavings 
from thb turner’s and bite of clay cut off in the various 
processes of manufactftire are called, of which there is 
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always a proportion, .%ddod to each mixing-, as, having 
already oiico been 'worked up, it fecnig to give more 
coasistency and facility in Wjrking,'to ,tho body. 

These rediarks apply only to scraps in their moist 
state, as should • hoy be alloweij to dry haa-d the reverse 
will bo the cose, and a body remade from dry scraps 
only will work “ short ”, that is, would be wanting in 
plasticity. ‘Being of the same eom|)onent parts as the 
mixture, scraps do not much affect the composition of 
the body, whether they enter in a large or small quantity, 
and though not a matter of great importance, they are 
blunged up to,a;hout 20 ozs. per pint. In manufactories 
where the flint and stone are bought in the dry state, these 
would also require blunging, which would nccos.sitato in 
all five blungers : ball clay, china clay, flint, stone, and 
scraps, unless a dry mixing were used, which would 
neoussitate the weighing out of each material separately, 
though they could afterwards bo mixed in one blunger. 

The weights per pint of the different materials which 
are here mentioned have not boon assigned merely 
arbitrarily ; but from long experience it has been found 
that at the.so weights the materials are generally best 
held in suspension in the water and mix together easily. 
If too much water wore added, the materials being in 
themselves of different specific gravities would be inclined 
to keep apart and not so readily mix. It would alto take 
longer to pass through the pres.scs, and thus cause greater 
destruction to the press cloths. 

The modern blungers, as we have said, are octagonal 
iron tanks, which with advantage may be paved, and are 
auanged with shafting underneath them, connected with 
the motor-power. To this shafting are attached by cog¬ 
wheels the 'shafts oi spindles which pass through the 
bottom of the blungers and rise a little above tbe top of 
them. On these shafts the (hollow*cylindrical tubes which 
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carrv the blade" ni'cessary to criiK-ii^up tBo material are 
key'd and scuiirofl fi-oin slipping set pin. The 

blades are ^sot at a« aiio^li^ on tlie principle of tho 



ATchimedean screw, anS the material is, therefqre, being 
continually raised to the top of the blunger, whete iron 
splash-boards with hole^in them are bolted to the sides, 





















32 


THE MANUl'ACTU^E Of EARrHENWARE. 


and the slip is dashed down again to the bottom ; and 
this process is continued till the material is thoroughly 
mixed Avith the water. Xt i« of importanco io see that tlie 
set pin is ’7ell screwed up, or the cylinder may in working 
slip down tho^shaft, which at least would result in the 
breaking of the blades or the cylinder, and might cause 
a serious breakdown. 

If tbo ibnt is blunged, it is as well to churn up only the 
quantity required for the mi.xing, so that when the flint is 
run off only a small quantity is loft in the blungcr. Flint 
lias a nasty way of sotting at the bottom very hard, and if 
there is much 4(int in the blungcr, and the mixing blades 
got buried in it, it is almost impossible to move them, 
and if the engine or motor power were started suddenly 
something must give, and if it is not the blades it will 
be some of the cogs out of the wheels, or it may cauiae 
damage to the shafting itself. Therefoio the blungors 
should always be started with care, and should not be 
overloaded with materials before starting. 

It is as well to have the blungers erected so that some 
of them will run one way and some the other ; this is of 
no importance 'ns long as the cylinders carrying the blades 
have been cast to run the way required, and it certainly 
takes oonsiderablc strain off the shafting. Blungers are 
solnetimos on a floor above tlio mixing ark, but the 
general arrangement, on account of the quantity of 
material required to load them., is to place them on the 
ground floor, though about one foot above the flooring, 
the mixing arks being excavated and built below the floor. 
The simplest metliod for running the materials into the 
mixing ark is to have a (irough carried along the front of 
^he blungers, having their valves fofl drawing off the 
material .fitted in it. The trough should slope slightly 
towards the point where the exit to the mixing ark is 
made, and there should be boards fitted in the trough in 
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proovos betwoon oacli blungfr* which eafi bo put in and 
out as may lib^rocjuiriHl for tlio nmniii" off of the different 
materials, Tlic o-vit sliould be in the bottom of the 
trough, anil sliould bo covered' with a coalite lawn, or 
ralher sieve, tij catch any improperly blunged lumps or 
forcigpi matters which aftcrwarils might get inlo the 
valves or chicks of ’tho pumps. 

We may now 8u]}posc thiit.ull the different materials are 
blunged uji, and liavo been weighod and found correct. 
They have now to ho run into the mixing ark, which is 
below tbo floor-level. Those ark.s are made either bricked 
and coiiKuited over, or built with nicely |(iced bricks and 
compiit, ; and they have fixed in the centre large iron 
fare’ nttached to a spindle, and to a shafting running 
oveihead, and can lie Ihrowii in or oiil of gear as required. 
Arks built of an octagonal .sbajie are tbo best, as it aids 
llic nii.xing of liio niatcri.ils ; wliereius, if round, Ijie tans 
are likely to carry the inaleiials lound and round, and 
they do not get such a good mixing up. 

Tliero are many ways of measuring the pro|iorliiins of 
the materials into tbo ark ; in some cases the number of 
inches required of each material is marked on tbo side 
of tlie ark itself , in oibers it is registered on tbo wall 
of the slip-huii.se by a woiglit, attached to a float in the 
ark. But. pi rbnp.s the simplest and most accurate is an 
ordinary deal lath idiout all inch .square, planed smooth, 
and ■with naits dri. ,ii in at right-angles at exactly the 
height in inches reqiurod I'c ■ i-ch material. The lath is 
placed upright in the ark, and the materials are run in 
one bv one, and each up to its nail driven into the lath or 
“ mixing staff ”. If the, light is not good, a small lamp 
or lantern can be lowered into the ark, so that the nails 
can be easily seen, and the flow of miterial cutoff as soon 
as the liquid rises to the nail. It really should bd cut off 
just before it reaches tli« nail, as a little material will bo 

i> 
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left in the trough, wljich lijust lio carefully scraped down 
into the mixing arlc IJieforo the next ituitcr'ial is drawn 
off. This applies especially ito flint and stone ; and with 
leasonablo'care mistalces are iinjwssihle. We therefore 
consider wot njixing is tlio most acoui'a/e, and by far 
the safer of the two methods. ‘ It is usual to run in hall 
clay first, then china clay, flint, and lastly, stone. This 
order rathor assisfis the mixing, os tho two heavier 
materials are put in last, and would, thoroforo, be inclined 
rather to fall through the others. 

Our mixing is not yet quite finished, as wo have to 
add the stain,^ which is the last operation. After the stain 
has been carefully ground and lawnod, the quantity 
decided on for tho mixing is carefully weighed and passed 
through another lawn into the mi.xing ark, and tlio vessel 
containing the stain is washed with more water, and that 
water jiassod also through tho lawn into the mixing, so 
that none of the stain is left behind. Caie should bo 
taken that tho stain does not dry or cake on tho side of 
the vessel, as, if any little grains of dry stain go into 
the mi.xing, it is euro to show up afterwards in little 
blue specks on tho ware ; in fact, causing the same 
imperfection as if the stain had boon insufficiently 
ground. 

The mixing being finished, the fans are started, and 
tho clay slip from tho scrap blunger run in. ^ Should 
a larger amount of scraps tlian usual be used, the mixing 
may require a slight additional quantity of stain, as if 
a mixing of scraps alone were made, it would probably 
be found that, after firing, it would not be quite such 
^ good colour as fresh made body, owing, no doubt, to 
the scraps getting dirty in working. When all the 
materials .liave beonisulficiently mixed, the slip is pumped 
by an ordinary pump, driven from a shafting into the 
lawns. . These lawns are oithee silk or wire, and are 
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fix'^d oil ash lawn rims. They aro no,w usually arranged 
in a lawn box, on'o aljove the otlj' :i in two or three th r.s, 

two lawns in each t.tr. A liiok 

• • ’ 


attached to an occentrio is fixed 
to i-ach lawn, which pulls (hem 
backwards ^nnd forwards over 
glass slides,’ which offer liltio 
resistance to their movenmnts, 
the motive power luingobtained 
by belts from a sha ting. The 
stream of slip is regulated by 
two vahos at the top, and the 
quantity of slip that jias.sos must 
be arranged according' to the 
class oi body and the liiioiies^ "f 
the lawns. The nuinber.s of tlie 
silk lawns used .are ll's and 
IG’h, the coansest being above, 
and the finest below. 18’s aro 
eoraotiir.cs used, but it rvould 
take considerably longer to pas.s 
a body through so fine t, iawn. 

There aro gauges made for 
te.sting lawns in the form of a 
square apertme with a magni¬ 
fying glass fixed above it, and 
by placing this on lawn the 
number of throadv can 
counted in thi.s given space, and 
compared with other lawns. It 
may be taken as a general rule 
that wire lawn of a* given 
number of threads will sieve 



Blip Pump. 


finer than«a silk lawn of the same number, probably 
because the silk gives a little, and allows particles to go 
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through, which 1,he w,ire-lawns, being more rigid,would not 
allow to ])ass. Wire laivns last longer, aitd should be more 
economical, though their lln;t cost is rather higher. The 
lawns have to bo washed from time to time, as the sieving- 



Two-TIER Lawn Box or Sifter. 


is progressing, to get rid of the dirt which they extract 
from thOfClay, and, of course, the finer the lawns the 
more dirt will be extracted from the slip, and( therefore, 
the finer lawns that can bo used, taking into due regard 
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th( liino il. r*‘(juircs to jiass tliroiig'i? tlio better for llio 
boUy, and apart frou obtaiiiiiif,- A deanor body, fbere 
is no beftoft motbed of itiixing' than bv jjassing fbrongh 
laMiis and by tlii'.niolliod bore described tbo slip passes 
thiongli (wo of tlirce of tbeiii.- It is well to bear in 
mind tliid. lawns, tboiigb showing (bo tnaximuin size of 
the particles ])asscd ibrougb, do not show (Jio minimum. 
Sb'rom llie.se lawn.s it pas.ses down to the “ lini.slied ” ark, 
wliicb is of similar constniction (o the mixing pot, or 
adc, also with revolving fiuis in it. 

In pa.ssing down, (bo slip is carried through a box 
in whi' b are placed a quantity of eloelTi* or ordinary 
horse-,shoo magnets, the more the bei.ter, and as the slip 
passe.s (hrougli it mu.st a.t some jioriod of its course come 
ju contact with (be poles of viic of the magnets, and any 
litilo ])artieles of inin that aro free in the slip, either 
originating in (bo niateiiab (liemselves or picked up in 
passing Ihrough the machinery, will .stick (o tlio magnets, 
and on ( arofully washing the latter in water and Holding 
them up to the light (he iron can be seen hticking (o 
them. Magnets may „! ,> be ...t'c.cbed to the fans in. 
the finished ark if considcrtHl neoessary. 

It is of great importanoo I In. all the iron possible 
should bo extracted from the sbp as, even should the 
iron not rauso litllc browiigi "I or specks in the ware, 
it is isuie to m-ike ii of a yellowish tinge. It is, there¬ 
fore, necessary to keep the maenots well cleaned and up 
to strength. If borso.snoo magnolh, tliey will want 
constantly strengthening by a king magnet, and, as by 
continual cleaning the marks of tbo difforen;, polos are) 
oblitorated, it is ■ woll't i have the mark of tlio nortli* 
pole deeply filed in, sons to aeoid mailing mistakes as 
to the polos when remagnetising iwith the kipg. If 
magnets have to bo remagnotisod, which they will require 
^ibout once a week or bS to keep them up (» tUb mark', 
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place two mag-net.6 dat’ on a board or in a frame with’ 
their contrary poles torching each other. Then placel 
the nortli-pole of the !<ing"niagnet next to wdiat is the 
80 uth-pole of one of the magnets to bo stirongthenod, and 
move tlie king'round and round over the magnets, always 
in the same direction, till they have rooovorcd sufficient 
force. 

In the majority of potteries iron pipes and pumps are 
in use, but iron is suoli a fruitful source of discoloration 



Filter Press. 


in ware that it is better, although the firet cost is much 
heavier, to have enamelled or copper pipes and gunmetal 
pumps and connections, &c. 

The manufacture of the body in tire slip state is nowt 
i.complote, but it is in far too liquid a form to be of any, 
use in making ware, and so sufficient water must bo 
extracjtod'to leave the clay in the doughy, plastic mass 
necessary for working. 

Thofe ore throe ordinary vfays of dping thi^. 
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first is by pouring the slip iiitU ’lyge plaster moulds, 
vhich gradually ab.sorb the moisture froon the clny. This 
is ooslly, ctfi accojmt of tlio .juantity of moulds required, 
and slow, in fact ^juite unsuited to tlie produfftion of clay 
or, a large swde. • , 

'riie second method is by heat; a large sliallow tank 
is made, sometimes 80 to 100 feet long, the bottom being 
made of fire-clay quarries or tiles, and having flues 
running underneath it. The chimney ia at pito end, 
and the fire-hole at the other ; and as the heat increases 
tlic humidity in the clay is driven off. Thia method is 
still practi.sed in some works, but the •disadvantage of 
it is the expense for fuel, and the fact that the kiln can 
only bo tilled once, and, therefore, the clay 'made once 
in a day. It is then .also ..itlior .a slow method of pro¬ 
duction, and, no doubt, will grailuolly die out before the 
modern .system of the filter press. 

This is the invention of Messrs Needham and Kyte. 
The press i.s formexl of a series of wooden trays. The 
frame consists of a ficino of teak, oak, or otlier hard 
wood, and a body of ion! groo-ed and sunk half an inch 
below the frame on each siile, so that when one tray is 
placed on edge against another, ‘hough the frames, which 
are about 2| inches wide. Hi, closely together, there is 
a space left belwron the bodic of the two trays, which 
forms chamlier obout 1 inch deep. The grooved blocks 
should have a space of } inch left between them in 
every 6 inches, to allow for i.... swelling of the wood jwhon 
wet, and also to allow the water exuding from the cloths 
to I,scape. Each tray measures about 2 ft. 1 in. by, 
6 ft. 5 in. by in. Tlie framework of the two end trays 
is much stronger thaiy'the others, and on the outside of 
them thick pieces of hard wood called knees are bolted 
tm ; thdse extend a little above and below tlie trays, 
and have a deep notch Ait in them both above and below; 
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these notches are usually faced with iron, and tlio iron, 
rods wliich pas-s from liaci to fro.nt of the press for 
screwing it tightly together,'lit into Ihcui. 

The usual number of chamhem in the^jirossos is twenty- 
four, though nmaller ones are used if only small 
quantities of clay arc required. A twenty-four chamber 
press, when screwed up together, measures about 7 ft. (S in. 
by eft Cfii. by 2ft., and has six iron rods above and 
six below to screw it up. For convenienco this rect¬ 
angular block of trays is jilacod on a stand formed by- 
two beams hold together by cross j»iec«s, raising tlie press 
about 15 in. fraiu the floor. When the press is nearly 
“ up ” the pressure sometimes is so gi-eat that the mils 
liavo been known to strip the screw oil the rods, and fly 
off. The worms .should, therefore, ho cut very deep, and 
it is as well to have .a .sheet-iron shield to hang over the 
front of the jiross if the workmen have to 1ki continually 
passing in front of it. 

Before the trays forming tlio press are put up and 
screwed together, the press cloths, winch are the moans 
by which the clqy is to bo obttiinod, aro carefully arranged 
in them. The.so cloths are made of tho best cotton 
material, strongly and evenly woven to re.si5t pressure, 
and •H'® often jirepared with ehoniicals before using, to 
prevent rotting, as they are specially liable to a sort of 
vegetable mouldy growtli which soon destroys ther-i. Tho 
cloths thus dressed certainly last longer than undressed 
ones, and a dressing properly applied, which does not 
stop up the interstices of the cloth, appears to liave no 
undesirable effect. Clotlis should ho numbered and dated 
and a hook should ho kept in which tlie dales on which 
they are put into use is noted well os the dates on 
which cloths are repaired. By this moans the quality 
and their duration in use can be ascertained and oareloss- 
pess and waste can he checked. *' 
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^Jnloss carefully looked after, doth# will form a very 
heavy item in slip house accounf.Sa A press cloth with 
pro))cr treatment should last about four months or more. 
The elofhs are plq.C'od on the tray.s and doifliled over 
evenly ; when doubled they should overlap the bottom 
of the trays about 9 inches, and the -ido .’bout 6 or 8 
inches. TlicM overlapping edges are careiully folded 
up till they lie perfectly ll.it in the chamber inside the 
frame of the tray, thus really forming a bag. Caro must 
b" taken that the cLth does not get between the frames, 
as, when the jiressuro is applied, it will be cut and the 
clay will escape. » , 

It is by far the best to have two cloths, the outer one 
next the woodwork being much coarser, generally of 
Ifes^^uin, and merely to proi.'ct the inner cotton cloth. 
'I'licy are put in the tray togiether and folded at the same 
time. Near the centre, but a liltio to the right or left of 
it, in alternate trays, and at the point Avhoro the cloth is 
first doubled, a gun-iiiotal tube is attached to the cloth, 
and piuises through the frame of tlie trays, and it is by 
this tube that the clay '• iutrodr''ad into the bags whicli 
the cloths folded o.s descrilu'd, now form. The metal tube 
really passes between the frames ^ two tray.s, a sufficient 
quantity of wood being cut away to admit of its passage 
between tbeni. Th lube is .s‘t ■ hod to the cloth by a 
nut and It is as wol'. to have a couple of flannel washer^ 
each side of the cloiii to prcvci't the tube nut fraying it. 

A gun-motal or souietimcs galvanised iron stand-pipe is 
placed across the press from back to front communicating 
with the supply-pipe from the pres.s pumps. To the 
stand-pipe are att- "hed guu-motal nozzles which are at, 
the requisite distance oj" each side of it to be connected 
to the metal tubes rising through the tray frifmes from 
the bags or cloths. Each nozzle has a tap to it, so that 
any one chamber can be Ihut off without interferiag with 
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the charging of tljO'Ofliors. This is necessary in the case 
of a cloth bursting.. . . • 

There are several forint of noJzlop, but,the best one, ' 
is made 'in the form of an ordinary tap and is far 
stronger and.dess likely to ^got out of order-than the 
zig-zag shaped one that has been generally used. The 
nozzle is joined to the metal tube by a grooved attach¬ 
ment recjuiring only half a turn ivitk the spanner to 
connect it. The nozzles have a certain amount of play 
■where they join the stand-pipe, so that tliey may come 
exactly over the metal tubes in the trays. When a press 
is being thhen down, after the nozzles have been 
detached, it is neces.<laa-y to lift up the stand-pipe in 
order to take out the trays ; it is therefore as ■well to 
have an iron hook from the i-oof at the front of the 
press and about two feet above it ; the end of the stand¬ 
pipe can then be raised and the hook attached to it. 
For this reason the stand-pipe must have a .slight amount 
of play where it joins the supply-pipe. The height it 
has to bo raised is only what is necessary just to clear 
the tube in the baclt tray, so the movement is really 
very small. 

The principle of the press is filtration by pressure ;■ 
that is to say, the clay slip is pumped by force pumps 
through the stand-pipe into the cloths formed like bags 
in the chambers of the press. The bags retainTtho clay, 
as the cloth is too fine to allow it to pass ; but the 
water filters through, coming out perfectly limpid, and 
leaving all the material it before held in suspension in 
the cloths. In some other manufactures the presses are 
»U8ed in exactly the opposite manner for filtering moist 
substances ; the refuse remaining in the cloths arid the 
transpardht liquid flowing from the press is collected. 
When no more water will trickle through, and it is clear 
no further material can be driven in, the pumps are 
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stopped, the press is disconno' tod.'tajiisn down, the cloths 
uulolded, and the clay talcon oii,f. , . 

The clay .is foiynoQ in tW) cloths like a corrugated 
mat about f of an. inch thick, 5 ft. 5 in. lon^ and 1 ft. 
7i.i. wide. The cloth coigos easily away,from the clay, 
but it is as well to have a couple rf th'ckish copper 
scrapers in case there is any wot clay whitii sticks to the 
cloth. The clay mat is rolled up and carried away, and 
the cloths are at once refolded to commence the operation 
again. Cloths mu. u be washed regularly, as the pores 
in the cloth after a time got stopped up, and the water 
not passing freely cau.sos thorn to burst with ^ho pressure; 
and presses should be kept in thorough order. 

Caie is necessary in folding tho clolhs that they fit 
riglit up to tho edges of tin trays ; if folded too short 
or loo narrow tho cloth has to tako the prc.ssuro instead 
of tho prc.ss, and the cloih is sure to burst. Cloths 
should be folded in the press wvf, as they contract when 
wot, and if folded in tho press dry, though they opiiarontly 
fit exactly, yet when tlio wot slip is introduced they 
contract and a burst orobabto Bursting cloths are 
a source of mucli annoyance and though it may not 
mean an absolute loss of elnv, 't is at any rate a loss 
of time, and it also means that tho tap of tho nozzle, 
from iwhich the cliamber co’it.s' ling tho burst cloth is 
fed, mutt be turned off: and, as tho other chambers 
got filled, there is not tho .same amount of material in the 
chamber with the burst clui.h, and the pressure is not 
divided equally over tho whole press, and this is a fruit¬ 
ful source of strained and warped presses. 

' To avoid tho in onvonience of warped trays iron presses 
have been introduced, bjjt they have not mot with general 
favour, no doubt owing to the fear of discoloration from 
rust. Th^ clay, then has to be pumped from the finished 
ark into the presses, thrdhgh the stand-pipe and nozzles, 
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by specially constuvcted force pumps worlung' up to a 
high pressure, driven from the shafting and, as much 



•- 

.• rRBSS Pump. 

force IS required, the eccentric on the shafting by which 
the pump is worked should bo placed as near one of the 
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supports carrying the shafting Js .possibli?, and it is an 
ad'fltional sGcilyty'lo liavo an inch iron rod bolted to the 
'siJj)j)orl, and also to lJ;e casl#ig:*to which the pump Is 
fixed, jvs it conntoraols any tendenry tlin pump inay have 
to force iiji the^sliafting', and is conducive to smooth 
■working’ by giving more flgidjly and strength. Each 
pump is piovidcd with a safety pressure valve 'which 
only ojiens when the press is full and cannqj, contain, 
any more solid clay. Without this valve, wdiich ojicns 
and lots tho clay ha- to tho ark, oithor tlio pipes or the 
oonnoctions would hurst. 

Tho supply pipe should have a short niece of pipe 
alxiuf. ^ ft. iiigh, closed at tho end, fitted uprightly to 
a T-joint, near each ]iress to act 
as an air cushion and relievo 
piessurc. 

Tho valves, washers, and rings 
of preas pumjis require (xucful 
attention from time to time, as the 
slip, conlinu.dly working tlirough 
at high pressure, cuts llieni up considcrahly and unlo.s 3 
the pumps aro in good ' .uditLou .and well fettled the 
proasos take inucli loiigei to fill. Each press takes about 
an hour and a quarter to fill, ihougdi tlie time will vary 
■with the coinpv.silioi) of the body : those containing more 
flint will/oino up quicker lhau tliose containing a large 
proportion of liall c! ly, as in tho former case there is 
more dry material per 2 iiut ■ iquid slip pumped into 
the proas. A twenty-four chamber press will produce 
each time it is charged about 18 c'wt. of clay ready for 
the pug mill, though thg weight will vary according 
to tho class of body maaiifacf urod. The depth of the * 
trays of presses also varies slightly and thLs ^ould of 
course greatly affect the quantity produced. • 

Tho floor on which theiprosses stand should be,sloped. 
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slightly bade tovvjjjds' a drain leiwling to a tanlc, so that 
the water drippi^g^ frani the prtwstfs oiu ho collected 
for use again if required.* A‘ pait o;’ two should always' 
ho kept diandy in case of a hur,st clolli to catch tho 
escaping' slip, which can at once he retnriicd (o tlie finished 
ark to be pumped through again. Tho last ojfci'alion 
to he carried out in pi ci)aring tlje clay for the workmen 
is now tv bo described, 

Tho clay coming fi'om tho presses (or slip-kiln) may 
not all he o.wtly equally moist) and in order to 



Pug Mii.l. 

give it consistency and homogeneity, the old s^jstem was 
to cut off a piece of clay with a wire and dash it down 
on another piece placed on a specially prepared block, 
faced with plaster, and this operation, called “ wedging ”, 
was repeated till the clay was thoroughly incorporated 
and of the same density and moisture. This operation 
* is now carried out at a great .saving of labour, by the 
pug-mill^ which is not unlike ih action a large sausage 
machine. It is cyliudrioai in form and mad® of seve^ 
castings, so that tlie top parl^ can be unbolted in case 
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it sl ould bo necospary to clean* it out An axle runa 
thrciigh it fi-ora^oiHl to end, and to '! a^e attached blade"! 
of iron set at such an angle t' at, while cutting the clay, 
they are oonflnually pressing it forward. • 

Thus the ]jug js fed froii! the top to one end, and the 
clay is 'cuf up and squeezed out in a solid block like 
a sausage, about 6 in. X 4 in., at the other, and it is 
far bettor prepared and inoro equal tlian ever it could 
be if “wedged” by hand. It is as well to have at 
the exit of the pug . small wooden stand made with 
foiu' qr live littio wooden rollers on it on which the 
clay block can rest in coming out. The, clay is then, 
cut off with a piece of brass wire in lengtlis as required, 
and is ready for the workman. 

Cleanliness and (idine,s.s are absolutely essential in all 
parts of a pottery, but iu .lO place should they be more 
insisted upon than in the slip-house. No one except 
LhosO omployod in it should bo allowed there, as the 
more coming and going the luoro Jut will be brmght 
in. The clay should bo cut off from the pug and wheeled 
out to the shops by (>110 mmi, and distributed by him, 
or should bo put in a pn.( c where each man can help, 
himself. But potters should, not be allowed to fetch 
their clay from the slip-house. 

The slip-.naker .',hould never lx without a sponge in 
his hand.Q In the many operations he has to carry out 
there must bo slip-spl'.sh(.s on his blungter-doors, troughs, 

utensils, &c. While wet they . be removed with the 

greatest ease ; but if allowed to dry, it would take 
a considerable amount of work, and would then hardly 
be done in so satisfactory,a manner. ‘ , 

It is hetler tlia! a,, maotinoiy, utensils, &c., should be 
kept well painted, to avtiid the danger of iron in the 
body, and if painted in bright red and green any Aihite 
splash of clay is at once teen, and can be cleaned off. 
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manner one hody),,';ah be coznpared with another. The 
'fracture must bo. noticed carcfulj)', as an air bubble or 
grain of material is sii/fic/tuit souiWinies to cause a break, 
which othci'wisc woiiid not Jiave occuireil, and the deduc¬ 
tion from the .experiment would be misleading. Equalitj^ 
in moisture and fineness is also necessary for obtaining 
reliable results. When new materials arc used, or an 
alteration in the mixing is made, it is as well to have 
all the ware produced from that particular mixture 
especially marked, and a note should bo taken of it for 
future reference ; ao that should there be any defect 
its origin nja; be troced. 

The water from the presses should not be allowed to 
run away, os, ap.arft from its cost, tlioro is always a 
certain amount of clay from burst cloths, leakages, &c., 
mixed with st; it should therefore bo pumped back 
to make other mixings, especially in the scrap blungor. 
If, however, space admits, it is far better to have one 
or two settling tanks, into which it may bo run, and' 
as the clay sett'es down tho water may lie drawn off 
and used again, or else it may be run into the drains 
without fear of gradually choking them up. It is extra¬ 
ordinary the amount of clay that may be saved in this 
way in the connse of a year, and should this clay not 
be considered sufficiently good to, be remixed with the 
best body^ it will always serve for common bedy or for 
■ stilt clay. It is such small economies as these that require 
attention, as, though tho daily, loss of clay may seem small, 
at the end of tho year it will mount up to many tons. 

•Body slip is about 26ozs. to the pint, which, if 
thoroughly dried, would give about 9|ozs. per pint of 
dry material. 



CHAPTER iV. 


THK ii\TE.vTALS AND THEIR PREPARATION FOR THE GLAZE. 

Although iliero arc ninny procc^jsos to bo ;>()nc tlirou}^h 
before the g-lazo ks ro(juirci iL \vill porliaps bo bettor 
to discuss it ))ofore orocoodinp^ t.o the inanu/acturo of 
pieces, as many ‘'f thu materials used in (ho preparation 
of the body als,) form paj*t of the pflaze. 

Let u.s ag'ain briefly define tlio najuirenfoitts in glaze. 

It iJiiLst be a vitrifiable substance wliioh, when fiVod, 
ehall bo traiisj^arent, and noitlior injure nor bo injured 
by iu*y colours with whi^b it iiiay conic in contort, and 
must unite thoroughly with the body. It must bo suffi¬ 
ciently hard to rOvsist abrasio^' and should not be easily 
affected by acids, and liave the property of expneling' 
in nearly the .same ratio a-* the body, ; it must fuse at 
a lower temjieraturo tban that at whicli tJio biscuit has 
already been ilrod, aiu- n 'st in fi'^dng rpread oquallvi 
all over the article to bo gla/.od. The glaze, besides 
adding cleanliness, gives an np|) ranee which pottery 
without It could never obtain, ana it makes many classes 
of decoration jiossil ie, whiol- !' erwise C‘onld not bo 
attomjited. No moidaon is made of raw glazes, as they 
are both uuv'iuited to a high-cl-i'-"^ article, and unwhole¬ 
some both in their ase and nuj.uufaoture. There are, 
broadly speaking, three classes of glazes ; transparent, 
opaque, and coloured. The two latter are gGiioTriHy used 
either to cover a b'^dy tiiat i*? disagreeablo in colour or* 
to give decorative effocte, and the transparent glaze is 
the only one that need be discussed in connection with 
fine earthenware. The foundations of the glaze are in 
principle similar to those of the body, * 
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Silica in the forrp. of sand, flint and chipa clay, which 
are the hard materials, and which are ftised into glass 
by the aid of tinoal, boiWic aoM, borax, lead, sodai, 
china stote, and whiling, &c. 

Vitreous matters, to liave a glassy appearance, must 
be raised Ito at least a red heat. Pure lead glazes fuse at 
about this temperature, but they are soft, can be scratched 
withaknife, and are easilyattacked by acids. Otlierglazos 
require a much higher temjieratuiio (o fuse them, and are 
much less influenced by adds, and are far harder. 

When substances, either simple or complex, are sub¬ 
mitted to h(!at, there becomes at onoe apparent a wide 
difference in their fusing properties ; some become liquid 
with facility ; others must be submitted to white heat; 
others, again, only fuse at the very highest temperatures 
used in commerce, and there are some that oven, in those 
circumstances, do not appear to undergo any alteration. 
The contraction, as has already been pointed out, must 
be in the same ratio as the body of the ware, in orders 
to avoid crazing, peeling, and other defects. As it will 
be neeeasary, to refer to the properties of the various 
materials employed, it will be as well to state what is 
meant by infusibility. It is probable that any material 
would fuse or volatilise if sufficiently intense heat could 
be obtained. But for ordinary, purposes any, material 
which resists unchanged a heat of 1800 C., »or about 
3270° P., may be considered infusible. A glaze must 
not be too thin, or the ware will liave a rough and poor 
appearance, and it must also receive a suitable fire, as 
defects in glaze are as often duo to the firing as to 
,the combination of the materials. If the glaze is too 
hard, it will not flow well ovqt the whole piece, pnd 
will leave little bare points imcovered, and unless 
subjected to very groat heat, the wore will have a dull 
appearance, and is not “ uphs it is called. 



PREPABATION OF MATFltfAtS POE THE GLAZE. 53 


Jf the g’lazp is loo soft, it 'vpill ruL lown the piece and 
ooliect in drops on the edgos, and it will flow the colours, 
and give the )iatt(irns an indefinite smudgy appearance ; 
but too much fire, or too heavy dipping, might cause 
siindar results.* • 

Crazing, which is the most grave defect earthenware 
can have, is goneraJly caused by tho glazo jocupying 
less volume in its fired state, and its consequent inability 
to envelope and completely cover the body of the ware 
urdernoath, and, being unable to stretch, it cracks in 
ail directions. Pieces with this defect admit through 
the cracks any moist or p-easy substance w4iifh. msdually 
decaying in the porous body, turns it yellowish brown, 
and give.s the piece an unjdoasant smell, and makes it 
thoroughly unwhole.some. Ciadually the piece loses all 
ring and, when struck, sounds like a piece of board. 
If (xintinued in use, it will eventually fall to pieces. 

This defect, ainong tho Chinese, was in certain orna¬ 
mental pieces looked upon as a beauiy, but it is probable 
that they arranged their body and glaze to obtain this 
effect., and that it was no! a hk re matter of chance. 

But, much aa this “ crackle ” ware is appreciated in 
ornamental pieces by tho collector, for every-day use 
pieces rvith this defect would ue rightly looked upon, 
both by dealer and conspmel, with anjdhing but 
approval. Glazes that have a thin appearance afteit 
firing, are less liable to craze than thicker-looking ones, 
as they can, in the process of firing, should they not 
be properly balanced, absorb sufficient silex or alumina 
from the ware, and thus correct to some extent the balance 
by annexing somr of the* m.iterial lacking in their own* 
composition. This is »o argument in favour of thin 
glazes ; the potter’s object is to obtain either thin or 
thick glazes as he may require them, and to make them 
agree with the bodies he is employing. ' 
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Tlio niatorials esoj mo.st f^enorall^ iu earthenware 
glazes are: flint ■and ohina clay,.which*inay bo called 
the dry materials ; Cpruish stone’, tinoal, boracic acid, ■ 
borax, carhonai.e or oxide of load, carbonate of soda (soda 
ash), carbonatf of jmtush (pe;irl-ash), carbonate of lime 
(■whiting), felspar, itc., which may be railed the fluxing 
matcrial.s. 

Flint should be well calcim'd and ground, as for the 
body, and it is of special im|iortance that all materials 
entering into the glaze should be finely ground. 

It gives hardnos.s, quality, and transparency to the 
glaze, and lose.? in fritting about 3 per cent of its ■weight. 

China Claii/, in the same .state as u.scd for the body. It 
gives an apjtoaranoo of softness and depth of tone to the 
glaze. 

Whiting, or Carnonate of Lime, is chalk xvhieh, in its 
pure state, is in fu'dble ; but ■will fuse ata high femperature 
■when combiiiod with .silica, alumina, or alkaline silicates. 

It improves the colour of the glaze, and malras it. harder. 

Cornish Slone in a glaze must bo looked at from two 
points of view,’ as both containing some of the elements 
of the dry as ■well as those of the fusible materials. 

It will fuse by itself at a high temperature, but at a very, 
much lower combined with borax, boracic acid, &c. It 
gives solidity to the glaze and affinity to the body. It 
loses about 5 per cent in fritting. '' 

'Tincal is found in Thibet, China, Ceylon, Tartary, 
Saxony, Transyh'ania, Potosi, and other places. Its usual 
appearance is that of brownisli crystals. That from 
Thibet is obtained from a lake at a considerable eleva- 
' tion ; and the spring.s for thd greater part of the year 
being frozen, both tincal and salt are deposited on the 
edges.afTtl shallows. It contains a considerable quantity 
of foreign matter, and for this reason borix is often 
preferred to it. It fuses easily. 
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Boraric Acid is obtained in •ye"owisn white thin 
he,' agonal scale’., brittle and sligl^tJx greasy to the touch ; 
it is formed gf one aioin of Ixnon and throe of oxygen. It 
ha.s been largely n.s^ed in coramics of late years,•and sinee 
its introduction glazes have considerably .improved. It . 
isobtmnoj chiclly from Tuscany, where it rises in vapour ' 
jets, and is collected by. passing through tanks nf water ; 
and xvhon the water i-s suflicicnlly saturated it-is drawn 
off ami allowed to crystallise. It is eminently fusible, 
lloracie acid (ontaiii:, lifty-soven parts boracio acid and 
forly-thrcc parts water. Carbonate of soda is generally 
used when fritting with horacic acid in ihf proportion 
of 44 per cent to the acid. 

Fntl marie with it is of a light yellowish white colour, 
loses .'t3 per cent of its weig'ht. and looks lighter and 
cleiirer than borax fritt. It is dillicult to obtain always 
of the same purify, and has been latgoly superseded 
by borax, though by many it is still considered its 
superior. 

Borax is unrivalled in i*s properties of promoting fusi¬ 
bility of vitrillablo coiiipouuds, causing them to How with¬ 
out bubbles or specks, arid on account of its known purity 
is preferred by many to boracio "cid. It contains lifty- 
throe parts soda and boracio acid to forty-seven parts 
water. It used to be manufachmd from tincal, but the 
process jvas slow aad expensive. It is now made by 
treating boracio aerd with caibonote of soda, and the 
price has fallen (xinsidcrably is sometimes adulterated 
with alum and salt, and, like all other materials, should 
be carefully tested and tried before use. All these fusible 
materials should In' oarcfally tested for moisture, as some, 
of them, especially red" and white lead, absorb water 
with avidity, and, ajiart from the mistakes that may 
arise from* a given weight containing less real material 
than it should, it makes a vast difference in the real 
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cost price, ana 5 p§,r cent more water moans a consider¬ 
able reduction in,material. 

Fritt made with borax'•is of a bluish-green colour. 
It loses about 33 per cent of its weight in fritting. It 
gives great brilliancy to a ^laze. , 

Carbonate of Lead, or yVkUc Lead, is obtained by 
oxidising the metal. The two principal methods of 
obtaining! it aro tho French and Dutch ; the former 
by decomposing the ba,sic acetate of load by carbonic 
acid ; the latter by bringing in contact tho metal stooped 
in vinegar with the products of decaying manure. 
Earthenware pots are half filled with vinegar, and load 
shavings or rolls are introduced. The pots aro then 
placed in tiers and buried in uuuiure. After remaining 
some time they aro withdrawn, and tho while carbonate 
scraped off from tho metal. It tlicn goo.s through varions 
purifying pixicosses. Many modilications have been 
introduced, but they ate mostly founded on tho foregoing 
procAJSsos. It is of a white colour, insoluble in water, 
fusible at a low torajioraturo. 

Oxide of Lead. Ked Lead, minium. Lead as a metal 
is largely distributed, and is somotimos found in the form 
of oxide, though generally in tho form of galena ; that 
is, in combination with sulphur. It often contains traces 
of copper, iron and silver, and to obtain it pure it must 
be oxidised. i 

Protoxide of lead is hoatod to a certain degree in tine 
powder, and tho flames play upon it while it is constantly 
agitated. Oxygen is admitted, and tho more o.xygen it 
will take up the redder it becomes. Two or three calcina- 
,tions are sometimes necessary to procure a brilliant red. 
It fuses with a little more faoiljty than white load, but 
gives a elightly yellowish appearance to the glaze. 

Carhonaie of Soda is generally made by treating 
Sulphate of soda at red heat frith chalk and carbon in 
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ce»-tain propgrtions. Comiifon sa't« is converted by, 
euiphuric acid *1050 sulphate of ,soda, • and is then fired 
> -with sawdu^jt or (joarslaok, lind it becomes sulphurate 
of sodium ; by the.addition of lime, or by tho dissipation 
of the sulphur by roasting^it becomes oarjionate of soda. 
Soda ash is \isod when boracie acid fakes the place of 
liorax, and it affects.its decomposition very quietly. 
Sodium with potash forms the fusible elements in most 
of the alkaline silicates. 

rotash, or pearl ash, is one of tho most energetic of 
fluxes. It deoomposus boracic acid at a high temperature. 
It exists in combination with silica in tliq felspathian 
rocks, but is difficult of extraction. It is largely obtained 
by burning vegetable matter in pits. The ashes are 
romoi'od to tubs, and about " per cent of lime is added ; 
wutor is then introduced, and when it is saturated, is 
drawn off and dried in shallow pans. When dry it is 
roiKovod, the result being crude jxitash. It is then heated 
in a reverberatory funnel till most of tho sulphur and 
tho oxi.essive wafer are driven off. The loss is about 
10 fo 15 per cent, an ’ fho blv'sh white i-osiduo .which 
coniaine more carbonic acid than before is tho pearl-ash. 

Felijxir .—There arc scverid d'Torent sorts of felspar, 
but the one with which we are chiefly concerned is known 
as Orthoclase, or potash variet- It decomposes when 
subjected to atmosjdierio influences, and its last stages 
of decomposition result in China clay. 

It is composed oi silica, u-minina, potashj, and traces 
of lithia, lime, &c., the two former being in very regular 
quanlities, but the alkalis varying considerably. It varies 
much in colour, ‘‘rom g-recn to yellow, but the fawn- 
coloured is usually pr^erred. At a moderate heat it' 
smears, and at a great heat it runs down to a transparent 
glass. It *comes jn decomposition between granite and 
china stone, and is very hard and dififioult to "grind. 
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It is therefore better to calcine it before .ffrinding;. It 
gives brilliancy and, a.waxy appearance to glaze. It 
is used more in china thanSn caithenware iijanufacturo. 

Ab regards recipe.s and mixtures fpr glazes the same 
remarks apply, a.s for bodies, and thu .examples given 
are merely to explain the process. 

Ajs the most general syslem of applying the glaze 
is by imtiersion, it is noce.ssary that all the materials 
should be capable of being held in suspension in water, 
both when being ground and afterwards. Besides, 
several of the materials used would <lisKolve in water, 
it is therefore,necessary first to vitrify them, as in that 
state wafer has no effect on them. This is one of the 
chief objects of fritting. 

Fritting can bo carried out in crucibles or oven in 
saggers in the oven, wlicro only a small quantity is 
required, but for commercial purposes a fritt kiln is 
a necessity. 

The Fritt Kiln is a fire-brick lank in direct contact with' 
the flame. The flames pass from the fire-hole over the 
bridge, which,is really one end of the tank and which 
separates the combustible from the material to bo fritted. 
The flames are reverberated down on to, the material, 
and then pass out at the oppo.sito end into the flue ofi 
stack. The materials are introduced at the top of the 
kiln by holes covered with fire-clay quarries, and it is 
as well to sprinkle ground flint round them, to prevent 
loss of heat and the escape of any vapour from the 
interior into the fritt house. When ready, the molten 
material is run off through a hole in the side of the; 
,kiln, the bottom being sloped* towards it to facilitate 
the running off. The hole cal^ be closed by an iron 
door or ]i4ato about 2^ in. thick, fitted to a handle. This 
door fits closely into the aperture from which the mass 
runs, and when replaced the ifiterstices should be filled 
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witl' ground f^int to prevent* heat s*id vapour from 
cscEiung. • ’ , » • ' ’ 

• Below the Igvel of this bottoni of the kiln, opposite the 
opening, is a tank o[ water, and the molten frift is run 
hy a .short, thiek.irou spout fixed in tho A'pening into 
the water ; there should he a couislant current of cold' 
water running "through the tank while the fritt is being 
drawn oil, so that the water may thoroughly break up 
the molten mass to facilitate its grinding afteitwards. 
In fact the de(!por the tank, tho finer tho fritt will be 
broken u)). If jt were drawn off without water, it would 
form a wjlid mass of glass which would Iv) difficult to 
break up and grind. Tho water should run in low down 
in (he tank on one side, and the ovcrtlow should bo 
on (ho (op on (he opposite .side, thus obtaining a circula¬ 
tion of cold water (hrougli the tank ; there should also 
bo a ])lng in tho bottom, to draw off the water when 
the opoiation is completod, to facilitate tho collection 
of the fritt. 

Soinollinos the fritt will not run out readily, and this 
is csjiecially the case with tho ti’-st charge fritted, and 
it has to bo bclpeil out wiUi iron rods with hook.s at 
tho end ; this is always rather uii atisfactory as, unloss 
groat care bo taken, the great heat of tho kiln wilt fuse 
the iron, and bits may fall off ir*,) tho fritt; and also 
as the brkkwork, or. account of tho continued heat in 
contact with the fnsinie matoiinls. becomes soft, bits may 
easily be pulled away witli >.lm fritt to its detriment. 
When once tho noco.s.sai'y heat is obtainecl, it is morG> 
eoonoiiiical to eontinuo fritting charge after charge till 
a considerable stoc'' is obt»ined, working both day and 
night as long as neoes.sa|jy. Fritt kilns, owing to tho 
continued and great heat to which they are subjected, 
require considerable repairs and they should always be 
done with the very, best fii^-brieks laid in ground dint. 
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Sufficient wiitor «f\ay bo 'mixed with tlict flint to enable 
the bricks to boilaid., This is better than using fire¬ 
clay or other materials, all of which have, more contrac-' 
lion thiln flint. In calculating the cost! of fritt, after 
deducting tf'e known loss _ of weight in tho different 
materials, it is advisable to take off a further 3 or 4, 
per cent for loss in manipulation. 

A. 


J'riii Mixing. Mill Mixing. 



lbs. 


tbs. 

Borax . . 

.... 120 

Fritt. 

100 

China Stone 

.... 120 

Stone 

60 

Flint . . , * 

. . 60 

Ijead. 

50 

Whiting . 

... 80 

2 to 3 OZ8. stain if necessary, 


China Clay . 

... 20 

at 25 OZ6. to pint. 



B. 


Borax . . 

140 

Fritt. 

90 

China Stone 

. . 75 

Stone. 

100 

Flint . 

. . 76 

Lead. 

60 

Whiting . 

... 70 



China Clay . 

.... 26 




C. 


Tincal . . 

.... 144 

Fritt. 

90 

Stone. . . 

.84 

Stone . 

26 

Flint . . 

.... 66 

Lead. 

86 

Whiting . 

.... 48 

Flint. 

6 

China Clay , 

.... 24 




D. 


Boracio Acid 

.88 

Fritt. 

11 

Soda Ash . 

. . 39 

Stone. ‘ . 

6 

China Clay . 

.... 37 

Lead . . . . . . 

4 

China Stone 

.75 



Flint. . 

.75 



Whiting . . 

.... 82 




Weighing-out ior Fritting..—When the composition has 
been decided upon, the first l^peration is to weigh out 
the materials. This is usually done with an ordinary 
steel yard and a weighing box, the latter of a;size suitable 
to the quantities to be weighed, A box some 18 in. 
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each way would bo a convcniolt size, iJ should havet 
an iron band passing' under the JioJtciu and round the 
.sides, forming- a handle over (fie top, something siniilaF 
to a hocket, so thaf a man on oaoh side can etsily lift 
it on and off tho.stool yard and oari|y it ^way between 
(.hem Ki ’oiiipty it. It is bettor to weigh sufficient material: 
for eac.h cliargo separaf^ily ; but if many chuges are 
weighed together they can bo hoai>ed uj> and dug oven 
from side to side on a wooden flooring till thoroughly 
mixed ; but there is an elomont of doubt in this latter 
niotliod as to the c.-cact oompositiou of each separate 
charge of fritt, tliough in the chargeit lajcon togotheff 
as a whole the proportion of quantities is correct. 

Great accuracy is uooessary in weighing the niaforials, 
and there is nothing easier tlnm to make a mistake ; so 
it is as well every now and then to ask the man in 
charge of the fritting, who is lifting the box from (ho 
steel yard, how many boxes have boon weighed of any 
one material ? to .see if he is paying attention. No one 
except those emjiloyed should bo allowed in the fritt- 
house w'hcn weigliing rs going on, or (heir attention, 
may ho called off and mistakes result. 

Weighing for the Mill .—After (he materials have been 
fritted. The fritt must be weigliod out with the insoluble 
materials whicn ii, has been unnecessary to fritt, such as 
lead. After weighing tliey'are sent to the glaze mills 
to bo ground. 

Grinding .—These milh ai, usually round pans with 
removable wooden ooveis, and with chert bottoms. Either 
in large pieces or in small blocks, the latter giving the 
best results. Gro,nt care js necessary to select stones 
that are hard and that oontain httle or no iron in theiii 
oomposition. A shaft, driven from undemoath,«.pa8se8 
through a cylinder in the centre of the pan, and to* this 
shaft ore attached the arm?, and to the arms are fastened 
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the blocks ot cl^rt- whi‘;h grind the materials. The 
stones are cither p.iLstmd or pulled round by a chained 
attachment. The IwtterSnodo i’s to have, an iron band 
round the stone that prevents it moving out of its place, 
hut allows tjio full weight of the stone to rest on the 
bottom. When pulled hy chains, the stones are slightly 
lifted and do not grind so wclj, and when pushed, the 
materia-1 docs not seem to pass under so well, but is 
carried round in fiont of them. 

The stones should have one or two grooves cut under¬ 
neath them from the front, and curving slightly towards 
the centre where the groove should finish. By this moans 
the material Is admitted freely under the stones. The 
bottom and the stones require frequent attention and 
picking, or I lie time oeoupiod in grinding will be con¬ 
siderably increased. A'nylhing from twenty-four to 
forty-eight hours may he neoo,s.sary, though time is no 
guide, as it depends on the mills and tlic hardness of 
the sutrstance to be ground. 

The glaze must ho thoroughly ground till it has 
assumed a oioamy appearance, and care rau4 bo taken 
to add the necessary quantity of water, as some materials 
grind better with more water, others with less. The 
mills must uot be overloaded at starting, and part of 
the charge can be put on after the mill bus been working 
a little. Towards the end of the grinding,, when the 
material i,s getting vey fine, the stones are liable to 
set or suck, and may oamso a break-down. The introduc¬ 
tion of a small quantity of vinegar, or quick lime, will 
correct this, but the effect these materials may have on 
the mi.xturo being ground must be taken into account. 
Latterly the Alsing Cylinder has come into use for glaze 
grinding, and it seems to give general satisfaction when 
used, the glaze being equally well ground, and in less time 
than with the old mills. Italsi occupies a smaller space. 
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Tlic {jlazo can bo tasted fob (incmcss boLwocn the nails, 
u'd wlicn tlioi'*' i.s no appau-ainj' <{f pfrit in it, it should 
)B to.stod Avith a lino'lawn n'hd if ready sliould be run 
)lf or oarriod into the load-liouseT • 

'J'Jie heatl-Jwifite i.s llie .ster-c for plaze^ materials and 
flazA'.'llio latlor boinff hept in largo lul)s, and is .sent 
o the dipping shop as rcnpiired. 

The glaze is first Ciirofully lawnod and •run into 
dnngors or tub.s. In the former ca.so the blungor, instead 
jf having blade.s aft' ched to the central shaft, has frames 



ALSING CYLlsnER. 


in which a quantify- of magnets are placed to extract 
any particles of iro.. Uiat m.av he floating in the glaze. 
In the latter case the magne; i .e fixed in a dolly, which 
is a frame attached to a handle, and is agitated in the 
tub by hand. A' very simple mode of magnetising glaze 
is to h.sve the tub into nihieh the glaze is first sifted at^ 
a higher level than the •rest, and then let the glaze run 
ilong a trough filled with magnets into the storage tubs. 
A.11 glaze should be well magneted and! kept in stock 
»t least fourteen days belbre being used. It seems with 
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age to get more together, tj glaze the ware better, to be 
more economical and,to,go .further, ana by always having 
a stock it gives plenty of limo for the repair of mills. 

From all points of view it is of advantage to hold a 
stock of glaze. It is also a safeguard to dip a piece 
or two in every mixing when run off the mill, to hunibcr 
it and send it through the glost oven. Then each charge 
of glaze will be tested and proved before it goes to 
the dipping shop for general use. It is little trouble 
if done regularly, and its advantages are apparent. One 
of the great difficulties in potting is to bo able to trace 
any defect to its true cause ; but by chocking the various 
processes in different stages it is easier to say where 
a defect is likely and whore it is not likely to occur. 

Mills should have their ironwork painted, and should 
be kept locked when grinding, so that no one has access 
to them except the man responsible for the work. When 
left open, ex.traneous matters get into them in the most 
unaccountable manner, and sometimes eau^o much 
trouble. For the lead-house and glaze-making a clean, 
observant, methodical man is required, and no one with¬ 
out these qualities should be allowed in this department. 
He should keep in the lead-house a list of the dates on 
whiob a charge is put on the mill and on fwhieh it is 
run off. By this means can be seen the time taken 
in the grinding, which shows unerringly the .icondition 
of the stones. He should also keep a note of the dates 
on which the different stones are picked, as some stones 
are softer than others, and it is well to know beforehand 
when any particular stone is likely to require attention. 

It is even more neosssary to insist on cleanliness in 
this department than in any other ; and all utensils 
should ie kept only for glaze, and' no other material 
under any circumstanoes should be allowed in them. And 
apart from the necessities of [he business, a dirty man 
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is nearly sure to sufftir frc.ii tho rillocts* of the load, 
while one w'ho js'clean will avo^d any ill-effects. It is 
, also as well from time to time to send to tho dipping 
shop f( r ;i jug of glaze, and this should ho»>carefully 
lawnod ; if Iherp is dirt in it you may bo^ pretty oortain 
that lilt? dijipers arc nut sufficiently careful in lawning 
tlieir glaze, which they should do at least two or thi'oo 
times a day. 

The chief defects in the glaze are : crazing, peeling, 
pinholes, lilistoring, dryness, unevenness, running, 
spitting out. 

Crazing may bo duo to the expansion apd contraction 
of the body and glaze not being equal. By examining 
tho quantity and sizes of tho crazes some idea of the 
difference between body ami glaze may ho obtained. The 
more crazing ujiparent (ho less affinity there is. Im¬ 
proper use of china clays, especially tho bettor class, is 
a frequent cause of crazing. It may also bo due to 
too great fusibility or softness of tho glaze. To too 
thick dipping, to short firing in biscuit, to short firing 
in glost. Should by accident tlie smallest amount of 
oxide of copper come in contact with the glaze it will 
cause crazing. 

Peeling may be duo to want of affinity between body 
and glaze ; an excess of flint, causing the body to have 
a greater, expansion than the glaze, breaks the glaze 
off ait the edges and corners. To short-firing in biscuit, 
to the use of dirty water in sponging the pieces in the 
clay state ; to insufficient brushing and cleaning in the 
biscuit warehouse. In these two latter cases the dust or 
dirt left on the edges realjy forms an independent body 
lying between the body and the glaze, and prevents them 
from properly uniting. 

Pinholes tnay be caused by hardness of glaze, or glaze 
with insufficient flowing (fhalities, or under glost-firing, 

F 
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or 1)adly, spongied t'ayware*, or soft inSufBctently pugged 
clay. ■ . 

Blistering may be duo 'to unequal firing, or to the 
admission of cold air when tha glazo is at the molting 
stage. 

Dryness may ho duo to insulfieient dipping, hardness 
of glaze, over biscuit-firing, over, glost-liring, placing in 
insiilficiciitly glazed sagger.s. 

Unevenness may be due to insufficient glost-firing, or 
irregularity in dipping, or infusibility of glazo. 

Uunning may lie due to too soft a glaze, over glost- 
firing, hard b'seuit, or over dipping. 

Spitting Out .—This defect is generally noticed after 
enamel kiln firing. The glazo becomes rough and full 
of little black specks. The real cause is hardly known, 
but it is generally attributed to the ware being damp. 
Old ware, which has been some time in the warehouse, 
is far more lio.ble to this defect than ware fresh from 
the ovens. It is therefore generally better to decorate 
over glazo now ware rather than ware that has been, 
for some time 'in stock in the warehouse. It is often 
most difficult to tell to what cause a defect is due, and 
it is only by constant observation and experiment that 
the true reasons are discovered. 

It would no doubt be desirable to obtain o glaze into 
the composition of which no lead entered, bsit up to 
the present no leadless glaze which really meets all the 
requirements of the commercial potter, as to its adapta¬ 
bility to all classes of work and ,colour, facility in 
manipulation and lowness in price, has been proved 
* successful. Leadless glazes have long been known, and 
there is little difficulty in prdtjucii^ them for certain 
classes of work, especially when cheapness is not a sine 
qu& non. Many have cried Eureka, but, as far as we 
know,- there is not yet on thd market a leadless glaze, 
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gua’-antood by.its inanufactiHvr, that oan compote com- 
meicially with iead glazes—^ut .because a satisfactory 
>> solution lias pot yoji been arrived at, it is no reason for 
supposing that it cannot bo attained, and, wilh many 
■working in the field, it is to be hoped that ore long the 
desired result .jvill be gained. 

There are certain persons who are predisposed to the 
effects of lead, and those of course should not "work in 
any department ■where lead is used, but by far the greater 
number of cases of disease from load arc directly caused 
by want of cleanliness, and by inattention to the most 
ordinary precautions when dealing with .deleterious 
compounds. It is another case of familiarity breeding 
contempt. 
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MODELS AND 'MOCLDS : PROO-JSSES AND' MATERIALS DSED 
IN THEIR MANUFACTURE. 

In oldeil times the chief method employed in the manu¬ 
facture of pieces was by “ throwing ” on the potter’s 
wheel, designs of which have come down to us on vases 
and on other materials, both from the Chinese and 
Egyptiians,. and thi^s appears to bo the only practical 
moans by which truly circular pieces can bo mode by the 
hands witliout any further npplianoo.s. Though still in 
use, it may bo said, from various causes wbieh will bo 
afterwards refcrrexl to, to bo gradually falling into 
dasuctudo, and the majority of pieoos are to-day inada 
with the help of plaster moulds in one form or another. 
It will, perhaps, be better tliorefore to discus.s the manu¬ 
facture of moulds and the models from which they aro 
made before refoiring to the manufacture of ware 
generally. 

Almost any shape can lie fashioned by the ceramic art, 
but it is evident that some forms and designs lend them¬ 
selves bettor to the manufacture tlian others. Where cost 
is no object and artistic productions of the nlbst varied 
form are required, the modeller can, of course, have full 
scope for his inspiration, but it must not be imagined in 
eommcrcial manufaetuio that he can bo allowed an abso¬ 
lutely free hand. There are certain hard and fast lines 
from which he must never depart, such as facility of 
manufacture both in moulds "and actual making, sub- 
ordiDortion to the requirements of the painting afterwards 
to be applied, the tasto of the market fob which the 
goods are being produced, kc., and it therefore often 
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happens that .a Plan who is artiel-eally an oxcellont 
moleller is of little uso to the oomnicreial potto!. The 
■ modeller’s oljjoct .should then be to mate models of 
boautifiil design whjch at the same* time can bo produced 
with few defects, small loss, and at a rei^onablo price, 
that IS to sav, of sulfioient facility in inaiiufacturo to 
cnablo the workmen to earn a fair wage with a large 
production. • 

Far the greafer quantity of earthenware is for useful 
and commercial rather than purely artistic and decorative 
purposes, lliough beauty and utility should always bo 
combined whenever possible ; hut beanly, must not bo 
confounded with the curious and the elaborate, as many 
of the most simple forms are the mo.st beautiful. It is 
ill 'n fore necessary that the r'odcllor .should understand 
the different processes of manufacture in order that his 
models should not olfer cxecasivo difficulty to the mould- 
maker on account of “under-cutting” or ornamentation 
that will not “deliver” easily, which iiocoissitatep many 
jiarf-s to a mould ; nor to the worker who has lo introduce 
the clay and aftorwaish' slick together the vasious parts ; 
nor in the ovon.s, where tiio piece.', must havo sufficient 
base to stand on to prevent them going crooked, unless 
they ai-o to he placed ujisido down. Pieces that have! 
to bo propped up wdth various supports must always 
be expe.isivo on aci’ount of the time employed in 
arranging them. lie must also bear in mind the contrac¬ 
tion, so as to avoid different . .: .inesses—^a fruitful cause 
of distortion. 

It must alSo bo romombored that the clay piece while 
in the mould dries and therefore contracts—the mode! 
must ho made in such *a maimor that the contraotion 
takes place “away ” from the mould, otlierwhso the piece 
would either split or would not “ deliver ” from the mould 
when the time came to tSko it out. , 
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An important point, tc 3, is that tho size 6f the piec© 
will never ho the same cs the model ; the moulds are 
made in plaster, and before tho workinj; anoulds are 
obtained from tho model at least throe casts have to 
bo made ; aj, with each casting the pbxstor swells about 
ono-hundrodth, and thereforb tho piece when first made 
from it would be slightlj larger than tiie model, and 
in tho case of flat there are four swellings, though five 
castings, as tho working caso being hooped does not 
swell outwardly. In drying and firing the clay contracts 
considerably, tho contraction in ordinary earthenware 
body being one-twelfth, or about 8 per cent, and con¬ 
sequently the piece when finished is considerably 'Smaller 
than tho original model. It must here bo remarked 
that a difference between hard and easy firing will cause 
great variation in tho size of pieces from the same 
moulds ; and tho modeller can only allow for the usual 
contraction, so that any pieces that are required exactly 
to size mast bo fired in that part of the oven whera 
there is tho least variation. 

Ho should avoid acute angles and corners and excessive 
thinness when sharp corners have to bo made, as they 
are almost sure to crack during tho manufacture. Any 
parts projecting from tho body of the piece are 
undesirable, such as arms and logs in figures, as they 
would have to be propped and so the expense ct produc¬ 
tion would bo greatly increased'. It is most essential 
with the introduction of machinery that the models for 
circular pieces should run exactly true, and therefore 
the modbllor must be able to turn his modbls absolutely 
, correctly to the centre. This U of the highest importance, 
as it is impossible to work‘with untrue moulds or 
machinery. 

One of the commonest tasks required of the modeller 
is to make a model that will jlroduce a piece of ware the 
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exiot shape ^nd size of a ampl: ffivon* or lo make) 
i'roin one piece a scale of pi"!os cithor larger or smaller 
lhan Oie sapiplc. lu the first ease, ho has to add on 
the contraclion of J.hc clay to all'thc difforont^measuro- 
raicits of the sample, and form his model to those 
dimensions. ,In ordinary work there is no occasion to 
take into consideration the swelling of the plaster, which 
would hardly alTecl. tlie piece in practice. In the second 
case ho would have to make his model of the piece in 
the same way as alove, and then work out each of the 
various dimmisions by a simple proportion sum. 

It is of great importance that scales of^articles should 
be made accurately, as, apart from the appoaiianco, they 
must “nest well”, that is, fit inside each other at equal 
distanoes to facilitate firing (hem in the ovens. A simple 
wjy of obtaining all the ditToreut sizes and proportions! 
of a scale of articles is to take one mpa.surement, say^ 
the length of a piece, and describe a circle with that 
measurement as radius, whidli afterwards may be pro¬ 
duced outside the circle ; along the circumferonoe of 
the circle from the point where the radius joins it, 
measure the different parts of the model, and through’ 
these points draw radii from the centre, producing them 
outside. Any other size can be obtained, either smaller 
or larger, by marking the length required on the radius 
first drawn, cither inside dr outside the circle, and then 
through this point with the same centre describe another 
circle, cutting the other rail.i Measuring the distances 
along the circumference of this new circle will give all the 
mea.surements required for the piece of this new length. 

Let us take a dish as an example, but with only some 
of its measurements, so'as to avoid confusion. The dish 
is then 8 inches long, 5 inches wide, and 2 inches deepi 
and it is •required to make two other dishes 10 inches 
apd 6 inches long, and In the same proportion.. 
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A to B is the lojigth of'Jish 8 inches, (ind the line is 
produced outsidc^thp circs ZY. B'to'C is the width 
5 inches along the cireumfprenoc I^Y. B to I) is the depth 
2 inches'along eircumfercncc ZY. Jlraw the radii AD 
and AC and produce them outside the circle ZY. To 
inalce our 10-inch dish, nususure 10 inches from A, past 
B outside the circle to 13, and with ra^lius AE describe 
another circle PQ, and the jioints whore the new circle 



cuts the produced radii, nioasurc to E along the cireum- 
forenco of the circle PQ, give the dimensions required. 
That I.S to say, the diskmoe between E and F is the 
depth, and between E and G the width of the 10-inch 
dish. In like manner for the 6-inch dish, measure 
6 inches from A to H and describe circle TS. H to J 
is the depth of the 6-inoh dish and H to K is its width. 
In tbit manner any number of different measurements 
• may bp made, such ns height; breadth of edge, slope 
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of ocloo, &c., and so anv null]'or of sws can bo scaled 
oiluer greater ei'loss than tbc sainjue. 

, It is as well, wlien illere are many mcasuremonts, to 
note aown what they are to avoid making mistakes, 
thus : 

A 1o B = length. 

1! to D ~ depth. 

B to C = width. 

ModeLs may be made of any material ; in fact it is 
evident that any .sub.stanco fiom which a ]ihister cast 
can be taken may be used as a model. Metal, wood, 
marble, papier niaehe 'may all .serve their turn. But 
the .substances generally employed by the modeller are 
wet clay and plaster. 

IVox is probably the best of all maleiaals for tho 
inodeller’s use ; that ii.s to say, if no aflcr-proeessos had 
to be lalcen into account be would pri'fer it as a material 
to work in. But it is not in general use, except for 
fine work sucli as cameo,s te , ns the [ihaster absorbs the 
oily .surface of tho wc .-’nd g|- dls the model. 

Ckni/ is an adiiiirahlo laiilerial to work in, and adapts 
itself with gj'i’at facility pi the in bdler’s rcipiircments. 
It is therefore l.xrgely used, ii, is a little ditlioult to 
secure tlio uoiossMiy fiui.sh ami ; wfeotion of detail in 
the modeij, and to cast good uiould.s from them the 
greatest care ismeoess-aiy, as, once used, even if extracted 
without breakage, they .»ro no furtlior use, con¬ 
sequently the block mould is always preserved and 
thorefose becomes thounodol. 

Phslcr is a largelv ii.scd,meilium for making models. 
It is hal'd enough to prircuro perfect outline, and yet 
not too hard to work in, though, when the model is 
finished, it aan bo made still harder by tho applica'tion 
of oil. Great care is alivftys necessary in blocking a 
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model, as plast(y models may also be. easily broken. 
The handles, kpobs, oncji ornamenUition are made from 
clay, and a plaster cast is taken of th.oni for futura 
reproduction ; sometimes a clay moilel is made [)lain 
and then a plaster cast taken of it, and a plaster lump 
run and the various decorations are aili.ved to the plaster 
lump and (ho whole cast again. When talcing casts 
from jdastor, the model must be sized with a mixture 
of about lialf-a-pound of soft soap to a pint of water. 
For plain pieces, of which there is a very large and' 
unfailing consumption, it is sometime.s advisable to have 
brass or gun-metal models which are practically 
indestructible, though very expensive in their first cost. 
For taking casts, they must be sized with linseed oil and 
cleaned with turpentine. 

'i’he modeller’s tooLs consist of compasses, files, gouges, 
and chisels of various forms and shajies oi steel or iron 
for plaster, and of wood for clay work, and he requires 
■a whirlcr, and in some erases a lathe, in his shop. 

Models are multiplied to such an enormous extent, not 
only by the nioulds produced from them but by the 
thousands of pieces made from these moulds, that the 
greatest attention should bo paid to them ; otherwise 
the market is flooded with inferior designs which tend 
rather to debase than to elevate the standard of taste. 

Moulds are a very costly and, perhaps, the most 
cumbersome part of the potter’s stock-in-trade. There 
must bo moulds ,of .every size of every piece that is 
required, from the most elaborate vase to the simplest 
saucer. They are made in one or more parts, as may 
be necessary for the manubioture of the piece. Plate 
and flat working moulds arc generally in one piece which 
form^ the front, the back being made by the tool or 
profile. Other shapes, such as ordinarily ashaped cups 
and. mugs, are also made itf one part moulds. In this 
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tlio tool forms the pioov (•"sidv. 'He mould. Moulds 
in many parts, for (ho maauf jjf iiro 0 / sijgar-boxes, ewers, 
• (to., may bo/iescrihed is plusw’r boxes, which once liold 
tlio model, and thgrcfore tho clay, being pressed into 
them, receives tlHJ same form and shape as tho original 
model. They have (.0 be made in .such a way that after 
the cla.y has l)Oon applied U> the various pa'^ts of the 
mould, and (lu^.so jiaris have boon placed toged»or, room 
is loft to work tho joints of the cla.y together, cither by 
hand or with a tool 

Melal moulds of lead and tin used to ho em|doyed in 
pottery, but non-ahsorhent materials arc, luisuited for 
jiractical mould-making, and now-a-da.ys the substances 
in U.SO may bo .said' to be reduced to t wo : fired clay 
or pitcher, and plasti'r. M .uhLs made from the former 
give very clean, clear impressions, and last considerably 
longer in good condition than plaster, but they labour 
Under two di.sadvanUiges. Firstly, (lu'y cost considerably 
more in the first instance ; and secondly, they are only 
slightly absorbent, and on this account a much larger 
quantity of llimn are 1 ■squired for quick production than 
if made of plaster, a.s they take a considerable time 
before tho clay has dried siiffic'ontly to admit of the 
clay piece being extracted, fitcher is still, however, 
oonsidci ddy used f.ir cup handles and small parts, and 
also for leaves, gai lands, and ornamentation which are 
afterwards applied 10 Jiispor and Basalt ware va.se8, &c. 
In this case tho clay is puased into tho .mould, and 
tho .superfluous material is removed by scraping the 
surface with a knife ; and, were this class of mould 
to bo made of plm '^er, tho knife would destroy the surface 
in a very short time. 

Moulds are also made from brimstone or sulphur and 
are used fiiore especially for leaves and raised flower 
work which are afterward fastened to the ware they 
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are also harder tkan'pla.'ior and are not, worn down sO 
much by the knife ; tq fy should, however, be oiled 
before use. 

A11 moulds of any size are made qf plaster, on account 
of its facility in working, and its great absorption of 
water, and its only disadvantage is that by constant 
wetting it is liable to become rotten and perish. They 
last longer when thoroughly dried between the manu¬ 
facture of each clay pieoe oft them, and new moulds 
which art! first thoroughly dried and then put in work 
for a short time, and then again thoroughly dried, when 
put into reg<ilar work become much harder and last 
much longer than those whio'h, after being only once 
thoroughly dried, have been put into continuous work. 
They should bo dried carefully at a moderate heat, and 
the longer they are drying the bettor. If the moulds 
are in more than one piece, the parts are hold together 
by “ Hatches ”, whicrh are cither of plaster or pitcher;, 
in the former case they are cast in the plaster itself, in 
the latter they arc made of clay and fired before use. 
They arc a most important item in mould-making, as 
without tliem the different parts of the mould would 
not fit exactly together without movement. 

Moulds, when made in sevei-al parts, should bo put 
togethor and then dried, and should not be dried 
8e])arately. This applies specially to moulda that are 
to be used for casting. 

Natches are called hump and hollow, one half being 
the hump, the other the hollow. Tho hump is a sort 
of a round stud that fits exactly into tho hollow without 
any lateral movement. The pitcher natahes are stamped 
out of clay by a machine with dies of the necessary size. 
The hump and hollow should bo fitted together, and be 
thus fired in a regular part of the oven, for if fired 
separately it is difficult to fit them afterwards, as the 
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slif'htost varialion in the coiii|''eticH 'jiould prevent them, 
fifing 'with lh» necessary • actitu(\, and a certain 
„ amiiuiit id' play would {•■■suit, cietriniental to the accurate 
lilting of the parl.s of the moulils. The position of 
the jiatciies in Ijio moulds also reipiirea ^study, and it 
must b'e left to the judgment of the mould-maker to 
decide ; for if placed too near the edge tliei may break 
out in working, and unless placed with care tJie parts 
will not ]iro)ierly hold together. 

The models, ivlie'' finished by the modeller, are sent 
to the mould-maker to make the necessary moulds from 
them. The mould-maker should have sfrved two or 
three yeiuvs in the prossor'a shoj), so as to have acquired 
a kno'vledge of the working of moulds and the dilli- 
C'ultie.s in making pieces w’’ich ari.so from insufficient 
cure in the constnntioii of moulds, and ho oan thus 
learn to make them in such a manner that the clay 
pieces rvill “draw” easily Iroiii them and will not split 
in certain parts from inequality in thickness, & v, and. 
he will also have learnt the most convenient point for 
dividing them, both for facility in working and to hide 
the seams or joins in the clay, 'this is very important, 
as hy I'uttirig them at the corners or at some point where 
the embossing or fluting- lend: il.self to it,, they may 
sometimes almost be hidden 

Mould* must diislocate rTasily without pulling away 
any part of the pi „ o inside, and, if in severaj parts, 
they must join very close 1, ■ r the seam will be too 
visible, owing to the clay being pressed into the joints, 
and iiowevor carefully this seam may be cleaned off, 
and ihough before enterLng the oven it may be quitt-. 
invisible, after firing in'biscuit it will be plainly seen, 
especially if it gets an extra hard fire, and after the 
glost fire ik will be even more apparent. It is therefore 
highly necessary that slams should be as small as 
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possihle, and thenpfore tip oIosot the different parts of 
moulds fit together the bldter the rc.suft. 

On receiving the model, the mould-iniiker looks it over. 
carefully to see that' it is correct, ,and to decide into 
how many parts it must bo iniule ; if a round pieco 
to bo made off a machine, lie trios it carefully on the 
whirlor, as the revolving table .of the mould-maker is 
called, to see that it is absolutely true. In the cmb 
of a plate model, it should always bo oenti’cd from the 
shoulder or ball and not from the outer rim, as this 
may not bo cxact^ly true, especially if the edge bo 
Boallopod or vpndykod ; and it may be taken as a general 
rule that all embossed or fluted models aro slightly 
untrue, however carefully they have boon made. 

In making moulds for “ pressers ”, such as jugs, ewers, 
BU'gar-boxes, &c., there aro three operations to bo gono 
through. 

The “ block ” mould (which is of the same form as 
the working mould) is made from the .model. This 
mould is always kept in case of damage to the model, 
for as the “ ca^e moulds ” ore made from it, it is of 
equal value with the model. Lot us take a jug model 
as an example. First of all the centre of the model, 
both at top and bottom, must be measured with thei 
compasses and marked with a pencil on both sides from 
top to bottom, thus dividing the model into t,vo equal 
halves. A piece of clay about half an inch thick is 
then pinned or nailed on to the top and bottom of the 
model, and bevelled off towards the centre, just leaving 
the edge of the bottom or top visible all round. Then 
, take two bats of clay about 2^ in. thick, and sufficiently 
dry not to bond, and cut them 'out to fit closely against 
the sidt!s of the model from top to bottom. These are 
called the side-sets. ‘ 

The modql is then placed on the whirler on its side, 
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ho,1(1 in position exiiotlj' lovol ly a pinpo of moist clay. 
Tlih is easily se»n "by moasurm'j; from, the centre line 
to till' whirler with tho Compasses, ’i'he side-sots which 
have hojti cut to fit^iho luodid avo'Lhon placod •exactly 
lovol with tho contro of tho model along the pencil line, 
and aio pioppod up with clay from iiiideruoath. The 
model tlwui has the ap]>camnco of being buried exactly 
up to its centre in clay. Two plaster bats e»o then, 
placed on<5 at each end of tho model and rounded oft 
to the shape that m : bo deemed most convenient for 
the exterior of tho mould, and a pencil lino should bo 
drawn aero.ss them horizontally, cxuAstly at tljo same level 
as the side-bits. 

The model is now sized wdth a mixture of soft soap 
and wnicr, heated together (about half a pound of soft 
soap to every pint of w.itor), to prevent tho plaster 
sticking to it when poured over. Tho hollow natchos 
are then placed face downwartls on tho side-sots and 
arranged in tho mo.st .suitable place, cars being tahon 
that they are not too near the edge, as they may break 
out from tho mould ; .'ind yet in such a position that 
they ■'vill prevent miy na vemont when the parts of the 
moulds have to be joined together 

If the natches are to bo of pla cer, a little half globe of 
clay is placed on ihe sido-.sets, the plaster is then run 
on, and after it is set the pieco of clay is picked out 
and thus leaves a Irllo round hole or hollow na.teh ; 
when the other half i,f the i i.d is made this hollow 
natch is filled by the plaster, and thus the hump natch 
is formed on the other half of tho mould, and tlio natchos 
thus fit absolutely true. Pitcher natohes are stronger 
Bnd wear better, but in many moulds both are required 
to hold the different parts securely together. Clay bats 
or “ cotters ’• are then arranged round the model, held 
in position by 'string at suffiSient distance from the model 
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to give tlic 'requisite tliieknoss to the mould and arcliod 
over (ho model, a hole being left at the top for the 
introduction of the |)laster. The plaster is thim poured 
in and, when tset, the clay bats are removed and the 
outside of the plaster scraped off with a steel scraper 
to the shape" of the phistor'hats at each end. ’We thus 
have half (he block mould made. 

The half block moiihl with the model still in it is 
now turned over and again fixed loved. There is no 
occasion for side-sets o'f clay this time, as the halt of 
the model already made forms these The humj) natches, 
it of pitcher, are now placed in the hollow natches ; the, 
plaster bifts’at the two ends are fixed at exactly the 
same height as before, the pencil hue drawn across 
it on the previous occasion serving as guide. The clay 
bats are again ranged round and over it, and the plaster 
poured in. When set., the hats are removed, the mould 
scraped off level with the plaster bats, and the model 
then taken out. The natches have set firmly in the 
plaster and hold the parts firmly together, making the 
joints close. 

The Block Mould is thus finished, and we now proceed 
to make the Case Mould, which is like the original 
model, except that it is divided into two or more parts 
as may be necessary, each part being fixed to a flat 
base of plaster. Those are made merely by,,sizing the 
block moulds and pouring in the pla.stcr, and it is from 
these case moulds that the working moulds aro obtained 
by again repeating the process of sizing and taking 
plaster oasts. 

Handle Moulds, &c., are made by introducing the 
•model into a flat bat of clay exactly up to its centre ;i 
it is then sized and the natches arranged in their proper 
iposition. Clay bats or leather bands are placed round 
it and the plaster poured in. When set it is turned over, 
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the hump natchns placed in 'ho hrll^w ones, and the 
same ojxjration gone throughl fga'n. Thus the block 
mould is made. 

Round the actual,mould of the handle the plaster is 
slightly hollowed jiway to enable tlie extra jlay to escape 
from the cavity of the mould ; without this precaution, 
when the clay is introduced tlio two halves et the mould 
(would not lit closely and the result woub’ • be an 
imperfectly made handle with too large a ridge at the 
joint. 

'i'he block mould is sized, and from this in the same 
manner the case mould is obtained, and fjom the case 
mould the working moulds arc again cast. 

Plate. Moulds are required in such quantities and for 
machini- work so exactly Jdenileal and running so abso¬ 
lutely true that the nunihor of operations for mtiking 
the working models has to bo increased. The model 
is received from the modeliur tho exact concave form 
of the inside of the plato, cither witli or without spare 
edge on it. 

If tho plate is scalloped or worked on the edge, 
probably without spare c igo, os fo: facility in working 
the modeller would have turned it off. The mould- 
maker must therefore put it on egain by making a spare 
edge of clay. The mould-makei should first see that 
the model, is absolutely truO in every sense by trying 
it on the whirler, and, as wo have before mentioned, 
this must be tested from the b mldor of the plate and 
not from the edge, as all deeply embossed work, and 
especially flutes, aro invariably slightly untrue. 

The next proceeding is tn make (1) the Block Mould. 
The model is placed on the whirler and a leather band 
is placed round tho model at a distance sufficiqpt to 
form tlie m»uld of the strength required. After srzing 
the model, the plaster is poured in. Whenever a little 

0 
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more plaster (Ijan is nefirssary for tlio moiiUl has bcvcn, 
blended, pour the romaf’ider on any flat surface and 
it will make a plaster bat which will alway.s bo useful. 
When set, the leather baud is removed, an<l tho luould- 


in.aker must earofully take the meesurcmeiit of iho 
jigger-head in which the working mould will evcniually 


run, and allowing a trifle for tho swelling of Iho ])laster, 
.'must turn the natch or bevel which tits into tho jigger- 
head ; and in doing this tho greatest care must be 
taken that tho back of tho mould i.s exactly level. After 
turning the natch, tho mould is romoved from the model 


and the spare edge is turned down at the same angle 
ns tho brim of tho plate. Tho beginning of tho spare 
edge thus forms tho outline of the odgo of Iho plato, 
this being the guide to the workman for tho size of tho 


plate when fettling it. 


To make Iho Case (2) the block is first sized and tben 


centred on Iho whirlor, and a clay set made all round 
il, touching the spare odgo, about 2J- in. wide, to give 
tho necessary strength in plaster to tho case. 

Natches are now put on tho clay, and in flat moulds 
they are almost univer.sally of plaster. Tho leather band 
is then put round and tho plaster poured in. The band 
is. then removed and tho superfluous ])laslor turned off ; 
this is half the case mould. It is then turned over with 


tho block in it, resized, the leather band arranged round 
it and filled up again with plaster. When sot tho band 
is removed and the mould cleaned off, and this forma 


tho back of tho case or really tho natch or bevel on 
the finished working mould that fits into the jigger-head. 
Wo thus have tho Original Case (2). 

The case is then parted and tho block removed. The 


two halves of /the case which form tho front of tho 
plato, and the back of the mould that fits into the jigger- 
head are then resized, placed on the whirler and the 
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Icat'ior I)and apjain arrangc'i roui.d Tlio plaster is 
poi’icd in and w!ion s(>t, tun 1 firooth, the cases are 
opened and the resiill. ;s the Doable Case (3) -which 
is ag-aia Idvc the ni'i-lol but with tho s|)aro edge? on and 
the 'U'Oessary siranglli roc[iurcd by tho mirking case. 

Great oaro must be taken in original and double 
cases, net to run the second half till tho .-welling is 
finished in the lirst half ; in fact till the j.ltustcr is 
quite cold, or the result will bo “rocking” or movement 
between the two paj' i and the working- moulds will bo 
untrue. 

Prom tile double cases the Wording Cascs^ C) ere made 
by taking casts in the manner already do.scribcd ; but 
instead ot covering the whole mould uilh plaster, the 
plc.stei i.s run ip level viith 'be top part of tho natch' 
for the jiggei--liea,d. llie plaster is bevelled off from 
tho natch, thus leaving a. sort ot funnel by which the 
planter can be run in, in the next operation of making 
working moulds. Before running m the phi^itcr when 
making (he working ca-ie'^ a hoop-iron band of the .size 
required is placed jus( inside the leather band and .so 
adheres to the plaster wiien .set, preventing it from 
swelling outward.-, and inddimr I'-o ca.so well together, 
and the joints Um.s fit close t iget.hor and slobbering 
out when making w-rking mou'd' is avoided. Neither 
block, original case, nor double case are hooped, but tho 
working cases alwa_,s should bo ; so there will be 
swelling in all operations ^ ....‘pt in the making of 
working oases, the working moulds made from these 
cases also having their swelling. 

Wo luive now the Workine- Cases (4) made, and though 
not absolutely necessary,' they should bo well dried, 
because moist plaster is not rigid, but slightly pliahlo, 
and if piaster is run into gases freshly made, they are 
likely to warp. 
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To malic the working moulds, the worjiing cases ai^e 
well sized and the plastei^jis run in, and-when set they are 
extracted, and the seam, wlicr'e the two^ parts of thq 
mould Join, is cleaned off, and af|,er being thoroughly 
dried they arc ready for use. 

\Vc have thus, to obtain working moulds for plato- 
maliing by machinery, five processes to go through : (1) 
Blocking ; (2) Original Cases ; (3) Double Cases ; (4) 
Working Cases ; (5) Working Moulds. Working plate 
moulds .should bo tlioroughly dried before being used. 
If worked directly they arc made they will last but a very 
short time. If, after being in use some time, they gelt 
worn and a little rough, they can be sand-papered and 
flannelled ; this puts a fresh face on them, and they can 
be put into use again. Much sand-papering is, however, 
unadvisable, ns it wears down the surface of the moulds, 
and if they are put to work with new moulds on the same 
inachine, some plates wouhl result Uiick and others thin. 
With reasonable care n round of 50 dozen plates should 
last, in regular work, four or five months. 

Cases should be made of well-blended plaster, and 
as soon as properly sot, say after a quarter of an hour, 
they should be taken out of the moulds and doused with 
cold water, and wiped over afterwards with a sponge. 
When cases have been heavily sized, little pieces some¬ 
times chip off, and the moulds run from them would 
show slight roughness ; but this can bo removed by 
polishing with flannel. If one working case has been 
hooped and another is required, that must also bo hooped, 
or the working, moulds would bo of a different size, 
owing to the sw'elling of the plaster. For the samp 
reason, if one half of the case is hooped, the other half 
must also be hooped. For Jolly moulds, made in two 
or more pieces, the outer part of the double mould can 
have a piece of iron wire, about the size of thin telegraph 
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wire, ca 3 t in it; Uiis prevent’ it sv, "’ling and holds the 
int'‘rior parts of the mould w'-.i together, avoiding large 
seams in the piece -when made. 

Nciv eases that have been put to dry, or rfld oases 
that have been unused for some time, sliruild he soaked 
in water oefore being used, or the newly blended plaster, 
when poured into them, will dajnage tlrt cases and 
render them rough. Ail moulds must bo m j.do thick 
enough to .stand the work tor w’hidi they are intended ; 
but at the same tin ; should not bo mJado thicker than 
absolutely necessary, both on account of the extra 
material used in their manufacture, whiclk makes them 
more co.slly, and the additional weight, which makes tliem 
more (umboi’sorae in handling. The plaster for cases 
should be harder than that f"r general moulds ; that is 
to s-ay, there should be more plaster and less water in 
the blending Sluuild the cases be soft, and the plaster 
poured into them be harder, iney will assuredly be spoilt. 
Moulds for easting are made in much the san e way 
as other moulds, but it is only neco.ssai’y to leave a 
small hole fur the introduction of the slip, which is 
poured out again when a suilicicut coating has been 
formed on tho mould. The ton mould should be of 
rather softer plaster and more porous, so that it should 
deliver easily ; tlict ;i3 to say. tho plaster should bei 
blended vith more water and less plaster when mixing. 

ft is evident that iu niaking moulds for different pieces, 
there must ho variaiion in tl. | rooeduro, as every model 
requires slightly difforout treatment, though tho principle 
is always much tho same. Mould-makers also vary con¬ 
siderably in their methods, and two men to whom tho 
same model has been given will often make tho moulds 
in a different manner, according to thoir individual 
predilections, though the final result will be the same 
in either ease. We bavo roughly indicated some of the 
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motliods, Tmt it is,, onij at tlie ticnoh tFic.art of mould- 
midiing can lie u.cq,uii'e(l(anil (Iio dolLtil understood. 

■ An accurate list of all inodi'ls, cases, moulds, &c., 
should he kept by the inonlJ-miJicr, and whenever now 
moulds are nywle, or old ones thrown out, the quantities 
should bo noled and the date entered in the book kept 
for the puiqiose. So that nt any inonumt the o.\act 
quantity of inonlds in oxislenee, of any jiiooo or shape, 
may bo at once ascertained ivithout loss of time. 

One mould-maker should bo told off to look over 
moulds in work. That is to say when any shape ha.s 
to be ]Uit in.luind, he .should see in what condition Iho 
moulds are when handed to the workman, and note the 
condition when relumed to the mould store, so as to 
sec that they have not been unfairly treated. Any moulds 
that arc in p^enoral use ho should look over after every 
month’s working;, throwing out the Inul moulds, and 
replacing them as soon as possible by new, to keep the 
full number of the “round” up. No workman should 
be allowed to throw out any moulds till they have been 
passed by the ipould-maker, and ho must always produce 
for inspection the number of moulds ho originally 
received in whatever state they may be broken, ot| 
what not. 

This is a great chock on carelessness, and prevents 
breakage and ill-treatment of moulds ; and» the time 
spent by the mould-malcer in this supervision is repaid 
again and again by the greater duration of working 
moulds. It is not much trouble to keep small books 
for the current shapes, and at the year’s end they serve 
as a useful basis for calculations of the cost of mould¬ 
making compared with the amount of ware produced. 
Every mould should be marked in the original 
“ case ”, with both its name and size, and" thus every 
working mould will also have its name and size on it. 
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•wliicli is most.u;'>‘ful, espGii.illy wlion thcvo aie many, 
siy'S of tin- saii'O shape, ano all possibility of error 
is (bus avoitjpd. 

rijulrr, the maforial of which moulds arc made, is 
woilhy of some istudy. It is preferred ^to all other 
matciiak on account of its power, -when diy, of absorbing 
the moisture from clay.in contact with it and for the 
case with which it can be manipulated. • 

li is obtained from f?ypsum or suljrhate of lime. The 
phister stone is fou'.d in many places, and the metliod 
of preiiaring- it is to first broaJc up the stone and gp-ind 
it finely ;i it is then pa-ssed through a lijto sieve and 
exaporated in a long trough made of fire-clay quarries 
under xvhieh pass flue.s loading from the firo-hole at one 
end to the clumne.v at, the other. This is called boiling, 
a.s the moisture, in escaping, cITorvo.soes. It is moved 
about with a sort of wooden ralco till, at a lompcraturo 
of about 100’ F., it is eomtxletely prepared, and solicits 
(■(iiubination with water or other liquids. When mixed 
with IJiem it becomes very hot and rapidly .solidifies. 
After being boiled it asain requires sifting, as the finer 
it is the more diiraldo and closer are the moulds, and 
Iho impres.oons and designs made with it are sharpon 
and clearer. 

A good way of sifting i.s to have a hollow cylinder 
of xviro Hxvn, placed at a slope in a frame, with a 
handle attached to it, by which it can bo turned round. 
The plaster is introduced .lom a hopper above, into 
the centre of the cylinder, and when the handle is turned 
the fine plaster falls through the lawn into a box below, 
and the coarser, wdiich will not pass through, runs down 
the interior of the cylinder into another roooptaclo placed 
at the lower end. 

Plaster is much modified by irregularity in boiling. 
Overboiled plaster swells more than plaster which has 
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been j)ro])orlj jyppared. Underboilcil. plaster takes 
longer to blond, and doe’s not so readily mix with the 
water, and is very deceptive to any but lliorouglily 
experienced hands, as it is not Butliciently absorbent. 
If it is much underboiled jt will not sot, and, though 
apparently very hard when making the moulds, in use 
it soon perishes. Undorboilod. or undormixed plaster 
seems to go on absorbing when poured jnto a case, and 
it will absorb the size on the case, and oven the surface 
of it, making it rough, and thus spoiling it. In talking 
of plaster-blending, hardness is due to more plaster, 
and softness,to predominance of water. 

Plaster should bo mixed till it just begins to set ; 
that is to say, if it sticks sufficiently to the fingers 
to form a slight coating over them, it is about the right 
strength for moulds, but for cases it should be rather 
thicker. 

Properly boiled and mixed plaster causes a slight 
sweating on the face of the cases when poured into them, 
and this assists the delivery of the mould, and it seems 
also to have a hardening effect on the ease. 

Overboiled plaster solidifies with small lumps as soon 
as it is mixed with water ; and so hard are they that 
they can only be broken with great difficulty. If poured 
in this condition into the cases, the small lumps fal^ 
by their weight to the bottom of the case', 'that is 
to say, to the face of the mould. Should these be plate 
moulds, for example, after a few weeks’ wear, these 
lumps being harder than the surrounding plaster, work 
\ip plainly on the surface, to the detriment of the ware. 

' Pure water is required for blending plaster. Should 
it contain salts, or alkalis, the plaster is affected, and, 
the mpulds soon become unfit for use. Castors sometimes 
put salt or soda in the slip^ to facilitate tlie dolivery 
of the piece from the mould ; but this on no account 
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should bo alluwod, as it io ruin.d'o',i to tho moulds. 
Thu use of dirl^ water in hiendinf:, seems to increasei 
tho swelling gf plaster and raoald.s made from plaster 
blended with dirty water soon rot and perish. oPlastor 
generates great heat when mixed with liquid, and it 
is always best to use j)lastcr that has bi'en freshly boiled, 
and it is not advisable tq keep a largo quantity of boiled 
plaster in slock. < 

Many attemj)ts have been made to grind up tho old 
moulds again and i make them with a certain jiroportion 
of now plaster ; but it is very .doubtful if it is really 
ccoiKjmioal, as tho moulds thus made are .soft and appear 
to last but a short time, and seem to have lost their 
absoibing power ; but any moans by which plaster could 
bo used again would be murh welcomed, as the quantity 
of moulds destroyed during tho year is enormous. In 
fact, one of the few uses old moulds are put to is in the 
ovens, a layer of moulds being laid on tho lire-hora 
before lumping the mouths with coal. They protect 
the bars and retain considerable heat without flame. 
TIuy are also somotiii'es used to eheclr the lire a liltla 
if one part of an oven uurns too fast. 



eilAPTER VI.- 


THE MA.NUFAf TURE OF AETKLF..S FROM CLAY, AND THE 
VARIOUS METHODS EMPLOYED. 

The mr^hods of nianiifaoturo may be broadly described as 
four ; Throwing-, Pressing, Casting, Stamping out with 
Dies. Tbero are iiiany variations and applications of 
tlicso metliods, such as the making' of handles, which 
is a sort of,pressing;. The inanufacturo of plates by 
machinery, which is a combination of pre.ssing and 
turning, <ic., to which rofcroiice will be made in duo 
course. 

Throwing, as the forming of pieces on the potter’s 
wheel is called, is probably the most ancient method 
of manufacture, as, before its invention, clay vessels 
could have had but little symmetry of shape, and it is 
by far the mo,3t interesting process to watch. The skilled 
operator, with, merely a formless mlass of clay on the 
rotating wheel in front of him, with no other appliances 
than his hands, will transtorra it into a vase in a few 
seconds, and after reducing it back again to a lump 
of clay, will form other vases or clialicos, with endless 
variation of shape and form. In no other ait is there 
such scope for individuality and originality, artd It is 
this, coupled with the apparent facility with which the 
forms appear and disappear under the thrower’s hands, 
that makes the work so fascinating to the onlooker. 

It is difficult to fix the time or place of the invention 
of the potter’s wheel, and the necessity for some such 
oontrlvanoo must have been early felt, and no doubt 
invented by several nations.^ It appears td have been 
known in China in the earliest times, jOS the most ancient 
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pifioes of Orie.ntal poroolain k iown lyivo evidently boon 
made on the wliool. In l, it must have boon in uso 
, for some tny thotisand years b.c , als witness the mural 
decoriitions of the tombs at Bom Aasan and* Thebes. 
It is '■eforrod tg 'in Holy Writ, and was at work at 
an eai'ly period in Assyria. , 

Homer mentions it in the Iliad, Booh line 

590 to 001, in descrihiiiir a, dance. Its in\cntion Avas 
claimed by Athciis for Coroobus. by Corinth for 
Hyberiue, and foi DaoJaiiis or Talus by the Cretans. 
The Greeks indeed considered it such an important 
di.scovery that they thought it wortl^y of being 
iminorlalisi.-d, and .so medals were .struck witli tho repre¬ 
sentation of a vase made on the jjottcr’s wheel, and an 
owl, iho emblem of Minen i, on them. Others consider 
that it was introduced into Greece before this period, 
and Birch remarks, “tiio very oldest vases of Greece, 
which are .sujiposod to have been made in the heroio 
ago, bear marks of having boon turned on the wlicel.” 
It apj,ear.s, however, to have come to Orooco from tho 
East, and though we have said it was probai.ly discovered 
by more than one nation, yet tiiero are some races to 
whom it, never can have penetraiod ; for instance, thore. 
are no pieces of ware made by the aboriginal inhabitants 
of eitlier Horfh or South .4mo”ioa known which give 
evidence of having boon luado on tho potter’s wheel. 

In its simple fosm it is a disc of wood of varying size 
fastened on the top of a v.. u ,at spindle which is made 
to rotate, probably in the first instance by the hand of 
the potter or an attendant. Afterwards a wemden wheel 
was fixed to the lower end of tho spindle, which was 
kicked round by tho foot of tho workman or poked 
round by a stick. Later on the movement was supplied 
by a cord o» strap running round a small pulley attached 
to the spindle and over a large wheel turned with a 
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handle by an attendant ; and the modern wheels are 
turned by either steam or water power, and by a system 
of cones and breaks the speed oan bn changed and 
regulated at the will of the operator. This is of groat 
importance, a,nd in the former oasos the speed had to 
be changed by word from the tlirowcr to the attendant, 
^ till the latter by practice oould follow every movement 
of the' thrower’s hands and change the speed in 
accordance with his requiromouts. 



Thrower’s Wheel. 


If the thrower is given the sample piece of ware which 
it is wished to make, ho would have to calculate the 
necessary increase of size he must gives it to allow for 
the contraction in firing, and unless ho is a tjforoughly 
experienced man this is liable to load to mistakes in 
sizes. It is always bettor to give him the moasurements 
both as to size and thickness, or a model of the piece' 
as ho is to make it for the turner, and not the size 
that will result after firing. With an experienced man, 
however, a fired piece is a sufficient guide, and the usual 
custom is to work from the finished model. Ho first 
then makes a sample piece of the shape required, and 
having got it as ho thinks right in every particular, 
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ho cuts it in l^alf to soo that it is of the requisite thick¬ 
ness and, if satisfactory, b(' idiices ^t in one side of the 
, scales which hia attcuflant uses to weigh the balls of 
clay in, so that onoe tho weight* is decided ftn every 
ball of clay is qf the same weight, whiqji conduces to 
the regularity of tho pieces both in weight and size. 



Power Thrower's Wheel. 


The attendant, before making the balls, should " wedge ” 
the clay thoroughly, so that it is as near as may be of 
the same oonsistenoy. 

The thrower has a movable sliding gauge with a 
revolving horizontal arm or pointer attached to itj andi 
conveniently placed for t^e measurement of the pieoei 
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during manipulation, and as soon as he .has made Iho 
first piece (o liis liking tho gauge .shouW bo fixed at the 
requisite height. ITo should also have compasses and 
calli))ors'‘for measuring both tho interior and exterior 
and also the thicknesses ; these with .varionfs piooc.s of 
horn, pitcher, or copper, and a small sponge or two 
fulfil all his requireinents in the way of tools.. Sometimes 
a considerable number of these pitcher tools will bo 
required, as each distinct shape ncoessitatos a separate 
tool, and great care is necessary to have the tool of the 
right form for the inside work when ware is required, 
“to measure,”, that is of a fixed capacity. 

The disc ol the potter’s wheel is generally of wood, 
though sometimes of copi)cr ; and some throwers jirofer 
to fix a plaster batt on tho disc with a httto slip, as 
tho piece comes away inorc^ easily when finished and has 
not to bo cut off with a wire as it would have to bo in 
tho case of wood or copper. The plaster biatt. should 
always he dipped in water before being placed on tho 
disc, otherwise it would absorb (ho water from tho clay 
too quickly, and tho piece would probably become 
detached from the plaster before it was finished. 

Tho thrower, when seated before his wheel, is handed 
one of the clay balls previously weighed by his 
attendant. He then dashes it down on the revolving 
disc and by tho pressure of his fingers, whio'i he dips 
in a bowl of water placed conveniently near, the 
unformed mass rises and falls, expands, contracts from 
a cono to a flat mass, till the clay is thoroughly homo¬ 
geneous and free from all ohanoe of air-bubbles. Ho 
now makes it take the form he requires, and by inserting 
his thumbs in the centre of tire mass, and by presfeure,, 
forms the interior hollow as the clay walls rise between 
his thumbs and fingers. Ho works it gTadpally into 
the thickness required, moistening his fingers from time 
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to timo with Wi^ksv. This is importcrt in ordiJr to hccp 
tho rlay all of tlu- siamo donsily as, w'liro ho to oontinuo 
j,vorl(in<;; AvitlK^ut wcdliiip' his liu.id-', tho hoat from them 
would dry tho clay which wa.s in contm t with tl«‘m and 
form a sort of crust outside which would^ prevent tho 
intcrio’’ of the clay drying equally, and tho consequent 
result would he distortion. The clay woiit'l also stick 
to his hands, and tlio smoothness of tho surfti -o^of tho 
piece would ho destroyed. 

The receptacle con’ ining the water slionld he emptied 
from time to timo and refilled with clean w’ater as it 
hoconie.s full of “ slurry M'hen nearly tho right sire, 
ho takes one of his pieces of horn or pitcher, which 
aro called “ribs”, tho odgo of which roprosonts tho 
curve of tho vessel, and -with this ho smooths the inner 
smfaco and gives it sluq . ; should any slurry bo left 
in the interior he cleans il out wit^i a sponge. In small 
jiicocs lie would only use his uiigers and not finish them 
with a tool. 

Some piccc.s aro thrown with little or no shape, but tho 
nearer the thrower can approacli to tho finished shape 
required tho hotter, as it 'ucans Ics work for tho turner 
who follows him ; but ho must always be careful to 
leave suflicionl thickness, or the j'ieoe will bo cut through' 
by the turner and spoilt. Some pieces which aro closed 
at the ncolt, are thrown in two parts and are aftorwoi-da 
stuck togotlicr. The ; 'Cce, when finished by tlie thrower, 
is cut off from tho w'ooden by a wire and bakon 
to tho drying stove till it is in condition to bo turned. 
In th(' case of very largo pieces extra discs or bats are 
required, so that tho piece may bo allowed to dry on 
them in order to avoid having to out tliom off, whiii 
might warp them. 

The alternate raising and depressing of the clay on'the 
wheel by the thrower not onfy gives more homogeneity to 
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the clay, hut it probably.^P"«'^ it more strotching power, 

60 to speak, and‘the opob“°Vf the piece may 

F A 1 +/F ‘bo liko winding- a filament of 

almost bo considered to i • > am'xi. i i 

, • 11 • i roquirea. All the molecules 

clay sp?rally into the lorin i ^ 

A A 1 • AiTFAi direction and in drying tlio 

are thus stretching in one , a- j -a 

A A- nio/F Ifo 1 a the same direction, and it 

contraction would also do i al a At, 1 a- 

, , 1 ,1 A^ au; s reason that the contraction 

IS probably partly due to tni ^ . , , , 

^ AivoFi tliat of pieces made by other 

of thr(\wn pieces is loss than ^ ^ i a t a i 

A At Av F-iocQ '^aro most be taken to clean 
processes. As the piece rises j r ai i j 

rt» .1 (( 1 ’> v™ *iir» flint»T*v formed by tlie clay and 

off the pulp , ^as the slurryi , , / , 

. • 11 1 oKrMii/i u ItA worked down again into 

water is called, as, should it DOj • ti • vj 

, . ... A^ AciFua nr^cks, espooially in solid 

tho piece, it is sure to causo cr ’ i' j 

pieces sucir,>s insulators. • , ai 

Good throwing is of the ]iigh»^ importance, as tho 
defects often do not show til' Tiring, that i^ 

to say, till all tho expenses have’l;<''^>i incurred of turning, 
liandling and firing the pieces, ^en no moans 

of remedying tho defect arc possi^''- Not ung is easier 
for the thrower than to east tho of the f.oiect on 
the turner, handler, or fireman, or anyOnS ilirough whose 
hands it has passed, when really he is responsible for 
the initial defect. The following are some points worthy 

of remark :— , i 

1. The clay must not bo too soft; a very plastic clay 
is really more difficult to throw well than, a “ shorter ” 
one. Not that it works with more difficulty—quite the; 
reverse—but any inequality in pressure shows much mora 
after drying and firing end therefore defects are more 


apparent. 

2. The thrower must not apply unequal pressure to 
different parts of the piece. 

3. And above all, he must graduate the vertical move¬ 
ment, of his hands to the rotary movement of the wheel, 
or ■uiee niersa, so that the distances between the spiral, 
turns of the clay shall he as small as possible. 
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4. IIo must also vary (Iio pact of.tlio wheel so that 
the ccnlrirugol* force may ict d^-lcrcntly under the 
^varying oondifions of *tic ela’'. 

The chief defocljj in badly thro'wu ware may almost 
all ho traced to I’ldgcs, more or less pronoijncod, running 
spir.dly’ from the bottom to tho top of the piece. This 
at once show.s inequality in pressure, and not only aro^ 
they disagreeable ter the eye, spoiling the ap^icatancc! of 
the oulline, but, what is of oven imrre importance, tho 
piece dric.s unequcily and is almo.st sure to bocomo 
uistorted. Tliu handles appear warped, and tho covers, 
&c., will not lit, and Komelimc.s even the piece itself will 
s]iht. It will thus 1)0 .seen that only ro»id pieces can 
be m ide on the wheel, and that tho ware is rarely 
lini.'ih.sl by the fhrow.’er, but is handed on to tho turner 
to be further shaped or polished. Thrown, and turned 
ware is .sometimes afterwards decorated by tho applica¬ 
tion of figures, sprays, &e., made of clay from flat moulds 
and stuelc on to tho .surface ol tlic pieces with .slip. 

A few Words oil tho decadence of throwing may not 
bo amiss. In times goue by nearly all round hollow, 
ware was made by thriwers, aiio a really skilful man 
not only impre.‘scd originality on any artistic work ho 
had to do, but could also wlnm, necessity arose produen 
■with astoni.shing rapidity a hire-'- quantity of any articld 
exactly te^size. It is not'wishcd by this statement to 
insinuate that there are no such men to be found to-day, 
as that would creak’ quite a '.ho imprc.ssion, but during 
tho last quarter of a century husiness in pottery a.ll over 
tho world has increased in volume owing to a general 
higlii rstandard of living Hilda largccrdemand foreomforl.s , 
in daily life, and the demand for throwers exceeded tho 
supply, as the number of good throwers was always 
limited, and it required a long approntieoship to learn 
their art, andi even then very few arrived at tha 

H 
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necessary degree of piofi-wency to undertake all classes 
of work. 

The demand, then, for t h® thrower was great, as there 
was a cerbain class of worP'c which could only be nw|[lo 
with his assisj-ance, and thi> ga,vo him an exaggerated 
idea of his own importanc'® caused him to bo 
exorbitant in his demands. ii‘ >“ attendance, 

and indifferent as to the qufii'ifd of 1“® work. Tho- 
largest trade being purely com 'O'i-Tcial, it became evident 
to manufacturers that some m'\o^os had to be found to 
overcome this difficulty in order ffo produce the thousands 
of dozens of absolutely identical ’•pioMa Hiat are required 
by trade a-id it wa-s clear tli ^t machine work was 
far better adapted to achieve this'S/esult tlian man’s, as 
any individuality would really be a blofcct in pieces which 
were all required to bo absolute'dy alike. The con- 
gequenco has been the rapid intrc'duction of machinery, 
and it was soon found that by a hittle thought and care 
in the arrangement of tools and n'loulds, there was not 
a piece of ware that the thrower iPade that could not 
be made off a machine, and ns a ru-l® >nado in such a 
way that even if it required turningi the work for the 
turner was much facilitated, the f^Fm of the piece 
approximating that of the finished affliole much more 
than the piece formerly made by the thrower. To this 
end the potter and maohij^ist directed thcflr cnqrgio-s, with 
such entire success that there are few' earthenware 
potteries, except those dedicated to artistip as opposed 
to commercial production, through whose dooTs a thrower 
ever passes. The result is that every day thofo is a less 
demand for throwers, and fewer serve their apprentioe- 
ship, and year by year the number will grow less, and 
this again constantly compels manufacturers to seek fresh 
metfiods of making any pieces still in the bands of the 
throwers. 
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That thro.vn aud turned waro Tnfi many advantages 
must 1)0 at onot a’dmitted. It has loss contraction, has 
a better appearance, ai.d is oLongcr than maohino-uiarlo 
■uaro. and if only a few pieces arO wanted, th(? thrower 
can at onco inalco them instead of ll)o manufacturer 
havdig h) go through the costly processes of modelling 
and mould-in<iking ; hjit much as the deeadenoe of the 
thrower is to ho regretted from the artistic po’nt*of view, 
it must be remembered Ih.at no trade can ever bo 
depcnilont on the '.iprices of one class of workers, and 
iv may bo taken as an axiom that when any trade finds 
its des clopincnt chocked by the action of any one class 
of workers, that class, sooner or later, will/almost totally 
disa))pear fi-oni the trade, some other method of doing 
their work Indng evolved to overcome the ditticulty. 

Apart from tlie (In vor’s independent attitude, the 
comjdexity of his counti and the constant demands fur 
allowances on account of breakages by turners, etc., 
caused more friction and took up iuore time at the end 
of each working week than settling with any other ten 
men on the works. It i.s not intended to attribute tlio 
gradual extinction of im tlir-owe s solely to their own 
tactics, as the introduction, of machinery was inevitable, 
but that by tlnur action it v .as very mucJi accelerated 
there can be but little doubt. 

The ware, having boon .-.suiliciently dried, is handed 
on to the turuor tr. be finished. It should be added 
that the waro must always ' mffioiently moist for tha 
excess clay to be turned off in shavings and not in 
Idust, and for this rcaeon, where much turned ware is 
produced, a cellar underground is necessary for the 
storage of any H„ro that cannot bo tgrned and finished 
when it has attained the proper degree of dryness, as, 
should it ramain above ground, it would soon bcuomei 
too dry, especially in hot weather. It may, however. 
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be preserved in good condition for a short time by 
covering it with damp cloths. ' • 

7t is very neces.sary that waW should bo in proper 
condition for turning ; should it 1)6 too moist it will 
go crooked and out of shape, not having sudicient 
stability to resist the pressure of the tools ; should it 
bo tOiO dry, it is almost certain to split either in fixing 
on to the chuck or during (he operation of turning. Thera 
may be said to bo two niethoda of turning. 

The first, which is now almost solely applied (o artistic 
pieces, on a verlioal lathe, that rs to say, the jiioce 
would stand in the same position on its base as wlien, 
throwm. It iit,ananifpst tliat lliis is not an easy jiosition 
for the turner to carry out liis work, anil so (lie majority 
of pieces arc turned on a horizontal latlio similar to 
that used for metals, wood, or ivory. On this machino 
any piece may be brought accurately to any form whoso 
section at riglit angles to its mxis i.s a circle. 

The lathe is of such general application and so well 
known tliat a few general remarks on its construction 
will be quite sufficient. The bed and supports of the 
lathe are cither of iron or wood; the latter is probably; 
preferable, as there is little strain in turning clay, and 
iron, being always liable to oxidize and thus discolour 
any clay in contact with it, is boat avoided wherever! 
possible. - On the bed rest the poppet-heads,,which are 
now generally made of cost iron ; they fit accurately 
to the bed, and are hold in po.sition by a holt screwing 
into a metal strip beneath the bod. The principal 
poppet-head has two standards, in ono of which is fixed 
a conical bearing, in which ono end of tho hnandril 
revolves, and by which it is supported, tho other end 
resting against the hard conical point of a screw passing 
through the other standard. By this screw the mandril 
is kept tight up to its bearing, the tendency to shift 
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iKuip; oliviaWl by ono or n.o nuU'scrowod up tight 
to t)ie shmdard. 

Tlio aecuruto rnmiiig of 'iiiuidiil is iijisohitcly; 
nocpssa’-y for (Ik- prudiielion of truly circular piews. 
A pullcv with a series of graduated gr6oyo.s is keyed 
oil to the mandril, and tlu.s pulley is connected with the 
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driving-wheel, which is grooved in the same manner, by 
a ooril. either of honi]', gutta-percha, or catgut. The 
latter is the best, and is generally joined by hooks and 
eyes. These hooks and eyes are made hollow aj ono 
end, and tHo ends of the gut can be damped, ana then 
pressed and screwed firmly into them till they hold 
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eecnrely. The object of the graduated grooves on th© 
pulley and driving-wheel is to_^ regulate the pace at 
■which thio mandril is to bo driven. The-supports on ‘ 
which the bed rests also carry the axle of the driving- 
wheel, Avhich i's counter-sunk, at each ciid and supported 
by two conical screws passing through the supports. 
tThe motion is either given by a treadle attached to tho 
crank on tho axle and worked by an attendant, or by 
the modern system of steam, tho pace being regulated 
at 'B'ill by the turner by a system of cones and breaks. 

I At the end of tho mandril, running through tho 
standard of the poppet-head, a screw is cut, to which 
are attached tno “ chucks ” or round pieces of wood on 
which, or in which, tho clay articles to be turned aro 
fixed. They are usually of a tapering form, which easily 
adapts itself to the inner surface of the vessel to be 
turned. A slide rest is required to support and guide 
the tool. This is usually a short hollow column provided 
with a foot which fits accurately to tho lathe bod, and 
can bo moved along it, being held in position rvlien. 
required by a clamp screw. Through tho hollow column 
passes a “T’’-shaped support, either of wood or iron, 
which can be lowered up or down through the column, 
and-can bo fixed at any height by a Borow. Should 
tho work be too long to bo supported by the chuck 
alone, another movable poppet-head, with a‘clamping 
screw, can bo moved along the bod to support tho other 
end of the article to be turned. 

The tools are of steel and iron, and are usually made 
of old files, saw blades, thin pieces of stool hooping, &c. 
They consist of shaving tools, polishing tools, profiles, 
cutting-off and edging tools, &c. The profiles aro filed 
to the different shapes of the pieces required, or according 
to the different lines, ribs, or grooves which ornament 
the piece or form its foot, &c. The more profiles a turner 
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ca:' use tho bvjttor, as ho is thus ;wo of having hia 
pioccs exactly alike in dotaih . nd it enables him to got 
through much more work, as ho merely presses the profile 
again.st tho piece, anl (ho tvork is ;it once cut to tho form 
desired in loss tIuTn half the tiliio 'tliat wou’d bo occupied 
in turning it with an ordinary Hat-edgod tool. The 
tools are generally about 8 in. in length, a.ul '-arying in 
breadth from a quarter of an inch to two i iches, the 
cutting edge b^ing turned up at nearly a right angle 
about half an inch irom tho end. 

Old printers’ knives, cut off and ground, make most 
excellent polishing tools. Turning approacljes more to 
tho work of tho artist than to that of the workman, and 
tho turner should have an accurate eye and a good idea 
of form, as for tho mo.st \.’,rt tho thrower or machine 
gives tho thickness more or loss, leaving it to a largo 
extent to the turner to form and finish the piece. It is 
true that earthenware, being a vory plastic body, can 
be thrown thinner and more nearly approaching < uo form 
required than would be tho case with a “ shorter ” body, 
such ns china, &o. ‘^tlll, pieces which f'.rmerly were 
roughly finished by (ho thrower are now required with' 
a finer surface and a more del'cate finish, and so are 
passed through the hands of ihe turner. 

The aucurafe arid good filinc of tools and profiles is 
of the highest impr.rtance m producing good turned ware, 
and the difference between good and bad turners is often 
as much in tho way they .i.r . o prepared their tools as 
in the way they use them. A special bench, apart from 
all day-work, should bo kept for filing, and no man 
should be allow'-d to do his filing anywhere else but , 
at the bench provided for tbo purpose, and any man 
found using a file at his lathe or working bench jhould 
be reprimanded sevcrelyF and if found doing ii again 
should be discharged ;■ os, however careful a man may. 
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bo in filing, t)ic .sinall alorn.s of tnotol dii.st arc carried 
in (he air, and must settle down .somewhere, either on 
the finished ware or amongist the .ser,.ap ehiy, and when 
the ware oomos out of the ovens after firing it appears 
wilh brown speehp on it fivim the fil.scd iron filings. 
The damage ojiu.sod by one earele,s.s man filing at his 
potting bi'nch may he very great, and such an act .should 
be looked upon a.s a very serious offence, and should 
not be lightly passed over. 

It is best to have the filo.s numbered and kept each 
in its place above the filing bench. One mau ehould 
bo held rcsf'oi^ible for them, ;uid .should look over (hem 
daily to see that they arc all there and in good condition. 
Should one be missed, ho should at once find out who 
has removed it., and see that it is returned to i(,s plane. 
Some men have a perfect mania for files, and prefer 
filing in any place rather than in the appointed one. 
They are dangerous peojde to have nbout, and should 
be got rid of as soon as po.ssihlo. It is not merely 
(he fact of (ho ware being spoilt by the iron filings, 
but often it i.s irnpo.ssiblo to bo sure from rvhat source 
the iron may have come, and much lime and money 
m.iy bo spent in testing clays, magnots, and machinery, 
when the whole difficully has boon caused by (he laziness 
or “ cussedne.ss ” of one man Avho has touched up a 
tool with a file at his working bench instoad'of going 
to (.he right place to do it. The turner also requires a 
pair of compasses, oallipers, and a gauge, as a great 
deal of modern work, such as electrical fittings, .screws, 
iratch-hoxos, mugs, &c., have to be turned exactly to 
size. 

Though many lathes are driven now by steam or other 
powoB, the advantage, economically, is not qiiito so 
apparent as in many other departments ; as W celerity 
in working it is essential that the turner should have 
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an .'ittendant Is liapil Jiim tlio piou'. to bo turned, and 
to j'oooivc tliom 'wlion linigl'ei SkciU warp, '^ueb as 
Aliin oil]).'!, i'o , “are suiiiotiines prQ.SM’d a litllo out of 
shape, and (lie alfondant should have a ])la.stcr cono 
on whii'h ho can'pross (Iip«i to put them into perfect 
pirculai lorm apiain. Thorp are also oflon small clay 
shavings sliching to the ])ipp.os, which musi he -emoved. - 

The attendant can peifo'in all t.he..so minor (,j)ofations, 
and at the .same time turn the lathe, as libs time othorwi.so 
would not probabh be fully occupied. And also, as 
ho has to watch cveiy movement of the turner t.i incroaso 
or dcerpa,se the pace as tho work reqiiiros, ,or. to reverse 
the motion a.s directed, ho very .soon obbrins a good 
idea of turning, and when ]iiit down as an .apprcntico 
li" already has a'ranisidorab' ' insight into his tivade.! 

The pieee to be .turned has then to bo fi.vod to tho 
chuck, either by its own moisture or by .slightly damping 
the chiiek with .a .sponge. Let iis take a bowl as an 
example The bowl is held in tlie ii'l'l hand and jilaced 
on the chuck, the imuidril levolving slowly o.way from 
the operator, whin it,' - eimtred true, wb'ch is of course 
of the grealesi, importanee ; the edge of tho bowl i.s 
pressed on the ehnek by a roir’ 1-endeil tool till it is 
held hrnilv in ]>osition. To co..iiiipnco turning tho pieee 
the motion is r.'.e sod, tho ino’ Iril revolving towards 
the turnei*. Tlie tool is thou applied to tho piece, tho 
fingers being steadied in )iosi(ion on the rest. In wood 
or metal turning, the tool . if would ho ste-adiod on 
the rest, .as thcro is much greater ro,sislanco in the 
niatcjial being turned ; hut in elay-liirnlng the fingers 
act as a huller o>- spring, and tfins breaking the moiv 
delicate substance is avoided. 

When tho howl has been shaped to tho requi.sito iorm 
and the foot cut out with tho profile specially made for 
the purpose, the mandril is reversed, amd the piece is 
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rcpassod with thotpolisliing tool. TJus closo.9 tlio pores, 
so to speak, and gisos a fini.slied appearance (o the piece. 
Again the mandril is reversed, turning again towards 
the (uriior to cnahlo him to cut the piece oil from the 
chuck, wfiicli is done witli,, a sharp ■cutting tool. It 
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is safer when thus cutting off to support the piece with 
the left hand to prevent it jumiping off the chuck,-and 
the same precaution should also be taken when polishing. 
The edge is then formed with a tool filed like a sharp 
hoolf, and the piece, being finished, is reiaoved from 
the chuck. 
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Ir rose, engine, ajnd cooentri<’ the centre of 

the circle in which ihe ,wor'- 'ercjlvv,® is not a fixed 
point as in the ordiuarj’ lathe, bni. is made to oscillate 
with a slight motion •wliilo the work is rOYolving upon 
it, tl-e tool remaining fixed ,*80 that the figure will ho 
"out of Iho round”, or deviate from tho circular figure 
as much and ns often as motion is applied lo the centre, « 
and by a system of rosette^ of different sizes, coupled 
wiih the action of a strong spring to restore the mandril 
to a central or vortical position when disturbed there¬ 
from by an indentation of tho rose. 




Embossed Eolt.ets. 

The mandril may contain different rosettes to vary 
the pattern as it proceeds T" what is called tho 
“pumping•movement” of the lo.srj lathe tho mandril 
is made to move eauways on its bearings. By this 
motion waved lines can be • upon a cylinder in tho 
direction of its length. Many patterns are obtained 
on tho lathe by tho uso of elliptical or oval clincks and 
by overhead motions. Hieing and milling are also often 
applied to pottery, and a great number of very com¬ 
plicated geometrical patterns can bo obtained when.the 
work rcvDlv& on the |lath(i and tho eooontric cutter is 
driven by a band in connection with the mandril. 
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Of course (lose luKcr a|i]illcations of flic laf.ho aro 
qiiile (jul.si(Io (lic'orilinary avorl: expected from it, and 
in fact could only .l>e succossfid in tlio hands of really 
scientific (urners. A n;o(jd deal cf ordinary decoration 
is oldained liy the use of )'ijJle(.s or rowids ])rcs8<'d against 
(he work as it rovoh'es, and they will bo found to worlc 
best rvhen oiled with 'a little turpentine. 

Turning is one of the most intoro.sling ]iarts of tha 
manufacture, and is daily becoming of more importance 
owing to the large demand for scientific and olodtrio 
fittings, wliicli have to bo made with the greatest 
cxactitudp. As in other parts of the manufacture, there 
is a great dill'oreiico hotweeii good and had work, Tliere 
is one tiling, liowevci’, to be said, and that is, bail work 
in tiii'iiing is ini]iossiblo to hide. If sizes or sliajies 
aro WTong, lliey aro at onco ])oreeiAcd, but it is more 
diillciilt to delect “ wreaths ” wbieli aro oiuised by moving 
(he tool unevenly and irrogiilarly along (be piece After 
it has been roj)as.sod with (be jioli.slier, these wroiitha 
disajipoar ; only, however, (o reappear after tho firing, 
no matter lu.pv carefully (lie polishing has been done. 
If it costs no more to put a jiioco of ware on the latho 
than to have it fottliHl by tho jiggeror or paassor, it is 
always ndvisahlo to turn it. 

There is loss loss in tho ovens with turned ware p it 
is stronger ; it li.'vs a bettor appearance Wiion glazed, 
and reipiiros loss malorial to glazo it, probably owing 
to its being not quite so porous, the pores having been, 
partially closed in polishing, Iks surface is smoother, 
and its finished apjiearanco i.s undoubtedly superior ;■ 
so that if (ho cost of labour bo equal eommereially, a 
bettor article can bo offorod at tho samo prico. 
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PKESSINO, CASTING, HANDLING, AND STICKING-DP. 

PnEssiNG is till' term ap])liod to the method oL maklcf, ” 
artielo? by pressing- clay on or into moulds in such a. 
manner that it reco'vcs tlie form of the mould, ami 
therefore the pieoo, when extracted from tlio mould, is 
a facsimdc in detail of the model from which (he mould 
rvas originally made, except itdial, owing to th(5 contrac¬ 
tion of the clay in drying, it will he smaller in size. 

The presser roipim-.s a, bench on -which to -work, a 
plaster hlock, some 2 f( 8 in. square, though the size 
■u'ouhl di-pt nil inucli on (he class of work lie has to 
make, usually made on a tu ck foundation which offers 
more soiidily -ind streiigih tlirm if laei-oly placed on the 
bench ; a jilaster-headed -wliirler which revolves in a 
socket lixed to one of the uprights of the bench. Ho 
also requires a drying or i .om surrounded with 

shelves or pegs for hoai'ls on which ho can put his ware 
to dry. 

These looeus are healed cither in tho old-fashioned 
style withtfuil in iron j.'»t-stoi os, or in the moderfl. 
!ma.nner by si.eam iiipes heated by the exhaust stSEura, 
from the engine, which is nciro economical and far; 
cleaner, as there is no coal, coke, or ashes carried in and, 
out of tho shop. Tho heat is also more regular, as the 
pipes can be run all round the room, whereas tho pot- 
stove would piobably be in the centre, and tho pieces 
near it are liable to got, dried unevenly, more on tho 
side noarest*the stove than on the other, which wdfuld 
be likely to cause cracked or distorted ware. 
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The pr^sor’s tools consist of a batter, which is a 
round plaster block with la handle’fixed across it, used 
to beat and flattoh out the cluy ; a wooden roller like 
a rolling-pin is soiactimes u.se<l for the same purpose. 
A piece of brass wire to cut up tile clay in "a-so he may 
wish to wedge it before using ; sponges of different 
sizes—coarse for bossirrg in the clay, fine for cleaning 
' aiyl finishing the ware —sticks witli sponges attached 
to them, for pieces whoso orifices are too small to allow 
of the admission of the hand. Pieces ’of horn, which 
should bo kej)t in water to render tlioni soft and pliable, 
and which are u.sed for putting a smooth surface on 
the w’are * pieces of india-rubber or leather for the same 
purposes, or wliat some workmen 2 )rofer to cither of 
those, a cow’s lip, a trimming knife ; punches of different 
sizes for cutting out the holes in grids and trays ; a 
strap to hold the parts of the moulds together while 
w'orking ; a basin or jar of water ; and another small 
one for slip. 

The.so are his requirements for ordinary work, though 
for special pieces other things may bo necessary, such 
as pencils for slip, cloths or leathers on which very largo 
thin bats may be made and lifted up without breaking, 
&c., &c The quality of sponges is viery important to 
the prc.ssor, and should the work be required extra well 
finished ho niu.st use first-rate sponges oj the finest 
texture. 

The pressor makes the greater part of the ware that 
cannot be made on the machines, that is to say, pieces 
that are not round, or for other reasons are not suitable 
for machine work ; he would also make pieces of which 
only a small quantity are required, and therefore are not 
worth while arranging for machine production. For 
instance, ewers, oval or square, soup-tureensj sauce-boats, 
jugs of certain shapes, brush-trays, square soap-trays, 
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square sugar-boxes, and tea-j >ts, 'picMo-f, &(?, would bo 
allotted to bim". . It lis clearly impos-siblo to describe 
the detail of (ho manufa^tiiri, o' every ])ioco mention,'d, 
and it is thoreforo propo.sod to select the Owen as an 
example mid desoribe'lho method of its proiluction. 

TJie cwer-mould is maile ib three parts, closely fitting 
together and held in position by the natch os, as has 
already been do,scribed I’hc body is uride in two Iplwsf,’* 
divided from to]) to bottom, at the front and back. The 
bottom fits tightly to die body when thp two half-moulds 
an placed upon it, being kept also in position by the 
natclies. 

The pressor tirst places the two half-moulds ^ejiaratoly 
oil his bench, and then bakes a lump of clay which is 
usually rather drier than (hat required for machine work, 
and jilaces it on tlio plastoi’ tilock. This block should 
always bo kept moist, and if it has not been used for 
some time, a small ridge or .vtill of clay can be plaoc'd 
round the edge and idled u]' with irater and left for 
twemty-four hours ; it will thus bcconiia thoroughly moist 
and ready for use. If dry, it would suck up too mucl* 
moisl-un.) from the clay wl ■ n hatuiig out. Ho then cuts 
the lump of clay in half and dashes it down on the 
other half ; this action ho n’pcu,is sovoral times, and 
it is culled wedging. This ojiei ition is not absolutely 
necessary when Uio clay hos been pugged, but pressers 
often put the clay acidi' to got rather drier and harder' 
(hail when it comes straight fr m th'O pug, and it may 
then require to bo wedged to bring it all throiigli baob 
to the same degree of moisturo, as tho outside would 
have become drier than tho interior. 

Ho now cuts rdf a piece ol clay the size he requires and 
proceeds to bat it out with his batter on tho plasten 
block into a smooth bat or layer of clay of tho thick dess 
necessary for Iho article ho'is about to make. This bat 
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of claj is then carefully laid ou tire half of !he mould, 
tho faoc' made by tho batter being pJaced io contact 
with the mould, and thoroughly bossed in with a sponge. 
Should there bo a pattern in relbif on the owor, it will' 
require more bossing than a plain piece in order to 
iraprcs.9 tho clay thoroughfy into all the crevices of the 
pattern. Another bat is 'then prepared for tho other 
qf tho mould and tho same pro(X!s.s gone through 
again with it. As a matter of fact, tho pre.sser would 
probably bat out a considerable number of bats before 
commencing tho work of apj^lying them to the moulds, 
as he would thu.s save time. It may’ hero be mentioned 
that several maeliino.s have been invonlod for baiting 
out largo bats, wbicb have boon more or le.ss .succoBful, 
but they have not uj) to tlie prc.sent come into very 
general use. 

Tho two halves of llio mould being lined wilh elay, 
the edges are trimmed, and they are (ben joined logetber 
and hold firmly by a stra)) ])assed round them. Any 
clay overlapping (he edge.s of the lialf-moulds .should bo 
cut oft by running tlio thumb down the edge, and care 
should bo taken that no clay gets between the edgns 
of tho two half-moulds, lor they would not fit closely 
together, and (ho .seam or join, when finished, would be 
largo, and tliereforo uusighlly. They are placed on (ho 
whirlcr, and the prosser can thus turn them round easily, 
which offers greater facility for working He tlion makes 
two thin rolls of clay and lay.s them along tho seams 
formed by tho junction of the two lialf-mould.s, and 
by tho aid of hie fingers and a sponge incorporates 
them with the clay till the two halves are thoroughly 
joined together and the internal surface quite smooth. 
In a piece of this size there is little difficulty in offocling 
thisf, as there is ample room for tho admis.sion of tho 
hands at both ends. 
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The bottom mould is non placed (jp the bench, and 
a day bat pressed 6n to it ; a small roll of clay is then 
arranged round it to make the joint with the sides. The 
two half-moulds art' then placed dn it, and the seams 
are thoroughly wprlced together from the inside. The 
whole inlorior is then smootlied over with a line .sponge 
and clean water, or with a leather, care being taken to 
avoid making marks with the sponge and to leav^rTift^ 
interior as smooth as poasililo. The mould is then placed 
in the drying .stove till the piece is sufficiently dry to 
ooine out of th.i mould. As it dries it also contriacts, 
and so it delivers easily. 

Meanwhile (ho pre.ss('r makc,s another somewhat largen 
roll of clay and carefully arranges it in one half of the 
handle mould, plaoe.s the other half on the top of it, 
and applies the whole wi ight of his body to it for a f<nv 
.seuond.s till the two parts are pressed cl®.sely together. 
After drying for a short time the mould is opened and 
the handle takim out, the .seaui is Irirnnuxl oil with, 
the knife and anj' otiior little roughnesses there may 
bo are cleaned olT with a fine sponge. 

Wo will now supjmse 'be body ci the ewer sufficiently 
dry to bo extracted from the mould, and it is of great 
importance that it should be neither too dry nor too 
wet ; in the- former case the handle would not stick 
properly tj the body, and thuugti apparently firmly on 
before going into the oven, it would, after firing, 
probably bo found cracked e-ui defective. In the latter 
case, in sticking on the handle, the body, not having 
sufficient stability, would bo pushed out of .shape, and 
pieces once put out of shape when partially dried, 
although pressed back into their proper shape before 
going into the oven, are exceedingly likely to become 
crooked again during the ^firing. It is in fact highly 
necessary that all parts or pieces that have to be joined 
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togelhor should bo in the same state of humidity or 
dryness. 

The ewer is then taken out ‘from the mould, looked 
over, tlio seams fettled and cleaned off with a knife 
and touched up with a sponge or horn. The end.s of 
the liiLiidlo arc cut at an angle to exactly fit on to the 
body, and both the ends of the diandle 'and the point 
wffiiiio die handle tits the bo<ly bc'ing roughed or scatched 
in order to make a firm joint, 'they are stuck together 
with a little slip The point at which the luind'le is 
to be fi.xcd is generally marked in the mould ; sometimes 
part of the haiidle itself being formed lin the body- 
mould, so that the handles may all bo put on at tbo 
same height and in the same jio.sition. Great care 
niu.st be taken that the handles are stuck on both 
upright and straight—a crookedly-handled piece is most 
unsightly. 

Some pressors like to use ball clay .slij), as it .socma 
to bo more adhesive ; but it is rather dangerous in 
practice, as, being of a slightly different colour from the 
body, it may leave discolorations on the piece where 
the handle is joined on, so that for general use the 
ordinary body slip is the safer. After the handle is stuck 
on and the joints carefully cleaned, the piece is put 
hack to bo thoroughly dried before going into the oven. 
When (juito dry and in the white state, it cam be looked 
over again, and any small imperfections can be rubbed 
down with a piece of flannel or'cloth. 

A pressor will require for continuous work a varying 
number of moulds, according to the size of the piece 
and the time taken in manufacturing it. That is to 
say, should he only bo making one article, ho will want 
sufficient moulds so that when he has filled them the 
piece of ware in the fii-st mpuld ho filled Will have had 
sufficient time to dry, and wilt be ready to come out. 
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It will also naturnlly dcpeiiJ on drying facilitios 
gi' on and the heat kept up in tli3 stjvo. 

> Ware is gcfiorally dried on hoard,s, or on piaster hats ; 
hul if vei'y larg(' pvocos with wide mouths havo to be 
dried month d(]\vnward3 it«is belter to inako (day bats 
at the .same time as tho ])iece, and dry them on 'heso— 
the (day bat, drying at the same timn (.s the p.e.e 
conlra(ds c(p)ally with it. A piece of thi.s seription, 
if dried on a plaster bat or board, would contract, and 
the board or bat, lamaining rigid, rvould not give, and 
tho piece would .split almost to a certainty. 

It is evident that for fa(dlity in work' mpn should 
he kept as mu(di u.s jinssible at tho same class of work 
during the day, and it is hettcr to havo one man making 
cv.'ci.s one day and s:mee-h. d.s or a hat not tho next, 
rather than making .some of one and'Some of tho other. 
To carry this out more moulds are nocos.sary, hut tho 
work is liettor and the man e,an do more, and probably 
make better wages working at a lower 'prieo I'lan if 
he had to torn from on" oi'ticlo 'to another. This is 
only stated as a geiierid rule, there are many articles 
of the same cla.ss widen work in (sery cv’cll togothor. 
It is voiy iioeoa^ary in pr(!.s.sing to 'make tho piece as 
nearly as nuiy he of the same'ihiekno.ss all over. Pieces 
that are thick and ildn in differc-t parts are very likely 
to crack in firing, o.ving to tho variation in contraction. 
A good pre.sser mu-si therefore work systematically, and 
apply an equal pxcssur(.; o\e( all his work, as apart 
from tho difference in contraction, unequal pressure will 
often cause an irregular surface most detrimental to tho 
appoariince of the -irticlc. 

After a considerable time moulds lose their absorbing 
power and tho ware begins to stick slightly to tl«!m. 
This is caused for tho most part by long expefeure to 
the atmosphere of the shops, tho pores of tho plaster 
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being stopped up. by the floating dust {uid dirt, Thq 
same defect may. also result froiir much use, an 
exceedingly thin, firmly pressed film of play forming^ 
a sort bf skin over‘the mould. Tfiis can be removed 
by carefully scraping and ^nd-])ap»ring the surfiioo, 
but the operation cannot be often repeated, as it alters 
Iho s ize of the mouhl. The same object inay sometimes 
be at(9,ined by vpell scrubbing IliP mould with a brush 
and water. A mould that lias absorbed all the water 
possible is likely to present tlie s.ime difficulty, and tlioro- 
fore for fast wofik a oonsiderablc number of moulds 
arc required to give them the necoss.uy time to dry 
between the operations of filling them with clay. 

Casting. —There are many pieces that cannot be 
pressed, on account of their excessive thiuncs-s, or owing 
to their sliajie not poimitting the jiresscr to manipulate 
the clay in them and work it thoroughly into all the 
cavities of the mould. To make either of tlie.so clas30.d 
of pieces the clay is introduoed in a liquid or slij) state 
into the moulds, and by capillary attraction a tilm of 
clay is formed on the ])lastcr in contact with the liquid ; 
the thickness will depend on the time the moist clay is 
allowed to remain in the mould, the massiveness and 
absorbing power of the mould, and the nature and 
substance of the slip. The slip should bo carefully 
lawned to free it completely from any granular particles 
of harder clay, and it should bo gently stirred to allow 
any air-buhhles that may bo in it to escape. The moulds 
are usually in several parts, the number depending on 
the form and elaboration of the article required ; they 
arc tied firmly together, and the liquid clay is poured 
into the hole left in the mould for the purpose. As the 
plaster absorbs the water, leaving the clay film on the 
sides, more slip is poured in, till thn potter thinks a 
sufficiently thick coating has been formed on the mould ; 
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ho tlion ouj. tho superfluous «lip and putis tli 

piece to drj. * ^ . 

The .slip should, bo of a fairl^j plastic nature, t.id 
to irifTcase thi.s quality a rather larger jjroj Jrtion ol 
“ scrap.s ” may buadded foi*malcing the body 'ban would 
bo used for ordinary puqiosos. Very plastic clay will, 
bow<‘ver, at once form a c’.ist over the mould, forming 
an almo.st impcrnioablo coating, thus prevonti'ffg the 
])la.stor absorbing .i y further moisture. After a short 
l ime the clay b-, gins to harden and contract, and it shoulc 
then bo removed from the mould. This 'i.s a delicate 
ope'ration with very thin piocn.s, and great 'care ie 
requireel to remove them from the mould without 
damage. 

Cu.'.ting is more generally pplied to china, whore great 
thinness and d(dicacy are required, (han to earthenware ; 
yet there are many pieces in earthenware manufacture, 
such as te.a- and coffee-pot spou/s, tubes, '&o., which 
can only be .saiisfactorily made by thi.s process It is 
perhap.s a .slightly cheeper method of manufacture than 
pres.sing, but cause' great destruction to moulds, 
especially if the workmen introduce a little salt or soda 
into tho slip to make tho meulds “ deliver” more 
quickly ; thi.s, of courso, sh./uld not bo allowed. It 
also has the advantage of giv'n™ a more uniform thick¬ 
ness to tliB piece and a very clear impression of the 
mould, and so is useful for pieces of elaborate detail, 
and its contraction being t.m. same all over, ware made 
by this proees.s is not so jikely to split in tho firing). 
Tho clay not being subject to pressure, and the water 
being absorbed bv the mould and evaporated, the body 
is really left very porous, ami cast 'ware is therefore 
more liable to the defect of crazing than ware made 
by other processes. • 

Cups, cup-handles, tubes, pillars, spouts, pieces both 
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largo and small, pinj be made by‘casting, but slightly 
different applications of tlio process have to bo adopted 
in accordance witli the shape of tho picea in order to, 
obtain good results,’ For instance,'in tall pieces like 
pillars it is best to introdm^ tho .sli()„ from below and 
allow it to rise to the top of the mould, to avoid any 
chance of air-bubbles, which in drying would leave lilllo 
hbltlsr- This is done by eonnocling a tube froiti a I'eservoir 
containing tho slip with the bottom of tho mould. It 
should, however, be nolod that in this method the vessel 
containing the slip must be placed considonibly higher 
than the mould it is intended to fill, as tho liquid slip, 
on account' of its slicky and glutinous state, lyill not 
rise to the same height in the mould as it is in tho 
reservoir. 

The great drawbacks to easting are tho excessive con¬ 
traction of the pieces, being with some bodies as much 
as 25 per cent, and Iho large number of moulds required. 
Its chief advantages are : tho lighl.noss obtained, and 
its adaptability to pieces. of unusual shape and of 
elaborate ornamentation. Cast jiioces ai-o rarely free 
from blemishes on being removed from tho moulds, and 
always require looking over and retouching. In making 
models for cast ware, especially figures, it is necessary^ 
to make provision to oountoraet tho inequality in con¬ 
traction, and to bring the contraction to a» common 
centre. 

Handling, as its name implies, is the making and 
fixing of handles to the pieces already made. But, apart 
from fixing handles, there arc often other parts that 
tho handler has to adju-st, such as spouts to toapol.s, 
snips to jugs ; in fact, ho often carries out in the smaller 
articles the same work as the “ stickor-up ” does in largo. 
Handles are usually made in,two ways ; cither out of 
plaster moulds when of an ornamental and elaborate 
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chiiraofor, or troin a “ wad ’ or sc^iios’.iiig-box when of 
a .'•-im))k’r form. ‘ 

The wad-Uo.v i.s merely a lioliov iron c\Under in which 
work? a screw ^plunger (itting accurately and •held in 
pevsilion in an ir<» fram ' op tlie working bench. When 
the scit'A' is raised the cylinder can be removed for the 
greater facility of tilling it with clay. There i.s an 
aperture in the bottom of the cylinder, am’ ovTc this 
nperture i.s fi.ved a movable metal plate in which is cut 
a hole in the form of tho section of the handle it ia 
desired to maKO Tho cylinder is then filled with a 
solid lump of moist clay well pros.sed into it. A piece 
of old cord i.s laid round the edge and covered willt 
a flat iron ring, thus forming a washer, and ])reventiiig 
the clay from e.scajiing bcHveen the jiluirger and the 
side of tho cylinder wnen prossiiro i.s applied. It is 
then placed in ]iosilinn under the scrowi plunger. Tho 
plunger, on being depressed, forces the clay through 
the hole in long strip,s in the form and thickness required, 
reprodiiclng the tlntes or ridges cut out in the metal 
plate. These strips are received on a slanting board, 
and are cut otf liy th, handler in lengths suitable to 
the wnik in hand 

Care must be taken not to twist or deform tho clay 
strip as it issues f-om tho wad-box, as this deformation 
would prctbably be reprodifoed in tho firing. Tho pieces 
arc then bent into the nooossary sliape, trimmed off at 
Iho ends, and affixed wit). ,i little slijr to tho article 
to bo handled. Somotimos each end is ornamentod with 
a leaf or shell, by pressing it with the tliumh into a 
small plaster mould containing tho nnc'O.ssary design. 
This class of handle is called a “ Dod ” handle, and 
is usually employed on the cheaper classes of ware,^8uch 
as mugs, chambers, and barrel jugs. 

In making handles from moulds the wad-box is also 
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requisitioned to make the little rolls of oUy required for 
filling the moqlds., Instead of the metal plate at the 
bottom of Iho wad-box, a thicker plate, often of iron,, 
filled with round holes, is substituted, and the clay is 
squeezed out in little rolls, , They aro cut into suitable 
lengths, and placed in one half of the mould ; the other 
half is then fitted on, and the .handler’s boy leans his 
fuIl'Utight on it for a second or two, and then proceeds 
to fill the next mould in like manner. lie generally 
requires about half a dozen moulds, and by the time 
the last one is filled the handle in the first ono is ready 
to come out. 

The handler usually employs several attendants to 
make and trim the handles and clean tho ware after 
it has been handled, he, as a rule, doing the actual 
sticking on himself. Any work of special difficulty, such 
as handhs that require very accurate cutting, &o , and 
filling on account of the shape of the piece, he would 
also do himself. 

Each handle as it i.s taken out in turn from tho mould 
is laid on a boapl, and when they are sufficiently dry 
tho .superfluous clay is removed, and they aro trimmed 
and fettled and spongral if neces.sary, and they should 
be cut at an anglo exactly to fit tho body to which they 
aro to be applied ; this is very important in order to 
make a good joint. In removing tho handled from tho 
moulds they should not bo strained or bent, or the defect 
will very likely appear after firing. Cuji handles when 
taken from the moulds are not unlike tho human oar, 
owing to tho extra clay being squeezed out round them. 

Handles made from moulds aro the most general now 
in use, as they are more elaborate and decorative in 
appearance. The remarlcs as to the condition of ware 
in Ihe note on “ stidcing-up ” Apply equally to handling, 
and the body and handles should be of the same clay 
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mixtttrc, and should be as near as may be in the same 
state of humidity to ensure the handles being firmly 
(fixed on, and to avoid cracks. Should the ware and 
handles be too dry, they so readily ab.sorb thb watof 
in the slip that the handles will not stick on, and it 
is then noocasary to add a small quantity of gum water 
to the slip, which will hold the parts together till the 
firing. But it is far more .sati.sfactory to hav thif ware 
in the proper state, and so if there is more ware than 
can bo handled it must bo sent down to the cellar, ns 
in the case of ware to bo turned, or covered with damp 
cloths. 

After handling, all superfluous slip must bo cleared 
awa.y from the joints, and in the case of cups they 
should be gently pressed on a plaster cone to ensure 
them being quite round, as the handler may have put 
them slightly out of shape in applying the handle. It 
is better that cups should bo “ boxed ” roiidy for placing 
— that is, one cup is iilaced on (he other edge to edge, 
one handle being exactly over the other. They should 
bo just moistened at the edges with thin starch, and 
they will then stick together. By treating them in this 
manner the loss from crooked cues in the ovens is much 
less. 

Handling rcquiri's considerable experience, as for the 
most part The pieces have b'een turned or machine-made, 
and as the handles .ire pressed in mouldh they have not 
been made by the same proi as the bodies, and, there¬ 
fore, the contraction is probably slightly different, and 
the joints are more likely to crack, and the handles, 
being (ho lightest part, are more likely to distort. In 
fact, in some cases with certain shaped handles that 
have to ho applied to turned cups, the handles aro_ put 
on slightly out of the straight, so that the contraction 
will draw them back again during the firing. Experience 
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alono can allow for Ihi.s, and shapes requiring so much 
altenl.icn sliould bf avoided. 

It is important that liandles should be comfortable 
to hold; and pleasing to the eye, ami also that they shouhl 
have suUicient surface at t,ho point ef contact to .stick 
firmly to the piece. They should also not project too 
far from the body, as they take up more room in the 
Oven'S; and are very likely to he broken off during the 
variou.s processc.s they have afterwards to go through. 
The difference in loss between a well-dosigned and badly- 
designed handle is enormous. 

The chief defects in handling are from crookedly 
placed hiindles, or handles placed too high or too low, 
or when there are two handles, placing them at different 
heights on the diffeiamt sides. These defects are clearly 
duo to e.arelessness, or from cracks, ivhich are almost 
invariably caused by tlio handles or pieces, or both, 
being in an unsuitable condition, or to an improper 
use of slip, or by the handle not being properly adjusted 
to the piece, so that the slip is thick in one pla,co a,nd; 
thin in another., The same remarks apply to jug snips, 
spouts, &o , &c. 

StieJeing-up should, perhaps, not bo mentioned till 
after the making of ware on the .machines has been 
described, but as it is so closely allied to prosfung and 
handling it is considered best to refer to it in this 
chapter. Owing to the introduction of machinery, round 
pieces, such as soup-tureens, cover-di.shes, soap-dishes, 
sponge-trays and grills, salads, &c., v:hich were formerly 
made by the pressers, are now jollied on the machines.. 

It is clear that to got full value from a machine it 
must bo constantly running. It is therefore best to keep 
a man working at the machine continuously, making 
the todies, covers, feet. Ac.,•and then to 8*end on the 
unfinished pieces to the pressers or handlers or to special 



PBESSING, CASTING HANDLING, ETr. 


123 


• 

inon (o “stick jip ” and fclli' as tMj is work which 
couid not bo left’to tho jig-'^jc’er’s'iipj)rcnticos ; that 
to say, tlioy stick tho foot to tho soiip-turoi'iife, make 
tho small handles frpm inoiihls for tho bodies,’knobW 
for tho covers, &o ^and stick,tliem on, cut out the snips 
for the ladle, and finish tliein in ’every detail. In tho 
same manner compotes are made in three 'jiarts on tbo 
machines, and are afterwards stuck together. Any iileces 
that hare thin feet, like .soup-tureens or compotes, should 
bo put to dry on pi aster bats, and not on boards, as 
should the latter not bo quite level the feet will go 
crooked and the piece rock. 

By dividing the processes (which is ilio tendency in 
all modern manufacturos) each man gets more expert 
in executing his own jiartioul.ir detail with oxactilndo 
and celerity, and it is evident tliat it would never pay 
to have machinery running and tho man who should 
bo producing ware off tlie macluno spending half 
his time fettling and sticking up woik The nia'hines 
would then be idle and their producing |)ower lost, and 
most probably the motor power would have to run for 
other purposes all the san.,', to say n.ithiiig of the interc.st 
on capital for the machinery standing still. No doubt, 
by this system of division of la,hour a man is not so 
thoroughly a master of his trade as formerly ; but owing 
to the moiH'rn competition 'in cheapness every means 
of reducing cost has to be studied in tho production of 
every-day articles. 

The chief point to be observed in slicking up ware 
is that .ill parts should be of the same degree of moisture. 
They must bo accurately' triinmod to join e.xactly, and 
it is always bettor to cut the 'parts obliquely when 
possible, as they thus have a wider surface to stick 
together. Tllo joints should be fitted together quickly, 
.and with accuracy, and when once put together they 
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should not afterwards he moved. Sufficient slip must 
be used to stick them firmly^ together, but not enough 
to form a separafo layer between Ihe twO'piece.s, or th#y 
are exceedingly likely to come !j.part or crack during 
the firing. • • 

Dish-making —Before proceeding to any remarks on 
machinery, it will be as well, to refer to dish-making. 
DislTes have for some time past been manufactured with 
more or loss success in different countries by machinery, 
but for variou.s reasons the .sj,stem has not been generally 
adopted. Machines to produce oval forms of ever-varying 
shapes apd sizes must necessarily be eomplicaled, owing 
to the variety of eccentric motions that they nooessitate, 
and no doubt this reason alone, without searcliiiig further, 
has been the chief obstacle to their general introduction. 
The majority of dishes to-day are thereforo still made 
bv hand. 

The dish-maker bats out the clay hats on a plaster 
block with a batter, and then witli a long flexible knife 
puts a perfectly smooth face on the bat. This face is 
then applied to the dish mould and carefully pressed 
on to it, and thus forms the surface of the dish. The 
moidd is then, for facility in working, placed on the 
whirler and the dish smoothed carefully with pieces of 
pitcher, horn, and fine sponge to form the back of it. 
Should a foot be required it is cither made vdth a pitcher 
profile which has been previously made and fired in 
the oven, or should a higher foot bo required than can 
conveniently be made by this moans a foot is made out 
of another mould and stuck to the dish. 

A dish-maker requires considerable stove-room, as 
after the dishes have been dried sufficiently to come off 
thg moulds on which they have been made they are 
fettled and then placed face downwards—^‘warvod” as 
it is called—on plaster slabs, which have had the surfaces 
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ground perfectly (rue, so tha tliey laay dry perfectly 
straight and not go crooked, i'hey sf.ould be left on 
the slabs till white dry, •osp>.ci:Jly in the case of (ho 
larger sizes. Dish-making required considerable» skill, 
and very hirgc dished are exceedingly difficult to make 
satisfactorily, as they require an absolutely oven pressure 
all over when making them, or distortion will result. 



CHAPTER VIIT. 


THE ArPI.TCATION OF JACHINEEA TO POTTINO. 

The modern tondoncy in all manufactures is to ulilize 
machinery as much as jiossilile, and earthenware manu¬ 
facture is no exception to the rule. ■ In fact, during 
tlio last twenty year.s there has been quite a revolution 
in the mcihod of manufacture of almu.st every class of 
earthenware, and fresh apiilications of machinery are 
daily being introduced. The articles required for 'daily 
consumption have to bo turned out in sucli enormous 
quantities and so absolutely identical in size, 'thicknn.s,s, 
and shajeo, that machinery is eminently adapted'to their 
j)roduction. Cups, saucers, plates, chambers, basins, 
salads, cover-di.shes, soup-tureens, jugs, &c., in faet any 
circular article nan be made with the aid of machinery. 

Modern mechanics have arrived to sucli perfection that 
machinery can ,be designed to do any class of work ; 
hut there always remains the difficulty of making 
machinery so simple that there i.s small ichaneo of it 
getting out of order, and that the working of it requires 
little or no mechanical knowledge. It is only intended 
here to give a rough sketch of some of the machines to 
facilitate the explanation of the manufacture of ware 
on them. To give full details and descriptions would 
necessitate drawings to scale, and far more space than 
the scope of these notes would allow. 

The machinery for potting is made by pottor.s’ 
engineers, who dedicate themselves almost entirely to 
this class of work, and probably the modern potter who 
uses machinery is indebted to no one more than to 
Mr. William Boulton, of Burslem, and Mr. Faure, of 
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Limoge.s, to whose .skill and eersalilic^i so many of tlio 
maoliines and apjdications of machiinny owe Ihoir 
^ripn. 

Steam or water msTially supply thV motor pow»r, and 
the licary slip-hoyso maehijiery and milks arc driven 
direct hy shafting ; hut for the lightcr running machines 
for the actual production of ware the power is iransmitted 
hy cndles-s ropes, either driven directly from the engine 
or fiom a shafting connected with it hy helting-, which 
can bo throivn in or out of ge,ar and run or not as 
desired. The rojio pa.ssps round the different shop.s 
su)>ported on small V-grooved pulleys, and running uiidop 
the honchos whore the inachincs are plaoed anil driving 
them on its way. The rope runs continuously, hut tho 
machinc.s are .so arranged that they only run at tho will 
of the oiieralor. 

At oacii machine there is a wheel lixed to a lever, 
and the workman, pressing against this lever with his 
leg, jiushes the wheel against the rope ; this deflects 
the rope and ))re.ssp.s it against the di'iving-wht'ol on. 
the spindle of the machine, and thu.s convey,« the motion 
tlo it When the lever -s releasee the rope goes hack 
to its original position, running jnst clear of the driving- 
wheel of the machine, and tiio machine stops. Tho 
pressure ot tin. lever whesd throws the rope a little out 
of the straight hue, and therefore, so to speak, shortens; 
it and increa.sos the tension. If all tho machines on 
a rope were running at on' liiis would considerably 
increase the strain, the rope being slightly shortened 
at each machine, and the result would bo continual 
breakages. To obviate this, the rope is passed over 
two pulleys close together, and a third pulley with a 
heavy weight attached to it is hung on tho rope between 
the two fixed pulleys, tho distance between the.so being 
the diameter of tho weighted pulley. Tho weight being 
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arranged in a grooved frame, elides up and down as the 
tension increases or decreases. The weight always keeps 
the rope at the proper tension for the work, and thus 
acts as a sort of safely valve. 

When a machine is started the rope requires a little 
more length and so pulls up the weight a little ; when 
the machine stops the rope goes back ‘ to its original 
position ; the weight at once descends and pulls in the 
slack rope. As the rope is an endless one, the farthest 
point to which it is carried is the point at wliich the 
“outrunning” rope ceases and the “incoming” rope 
begins. It is evident that as the engine is pulling or 
winding in the rope the “ pull ” will be on the incoming 
or upper rope as it passes over the driving-wheel, and 
the outgoing or lower rope will bo rather slacker. The 
safety-weight is therefore fixed a short distance from 
tho driving-wheel, some 20 to 40 ft. away on the out¬ 
going rope, to take up the slack and keep the tension 
equal. The weight frame should bo about 8 or 10 ft. 
high, so that as the rope stretches there is room for 
the weight to .descend, as onoo tho weight roaches tho 
bottom it ceases to act and the rope must bo shortened 
and rospliced. The grooves in which tho weight runs 
should bo kept clean and well-oiled, os it is incessantly 
moving up and down and should work with the least 
possible friction. The pull being on the inceming rope, 
it is evident that machines will run bettor on it than on 
tho outgoing rope. 

Tho finest cotton rope is used in preference to hemp, 
as it is more pliable and longer in the thread and there¬ 
fore less liable to break. The ends require carefully 
splicing, and the splices should bo tapered as much as 
possible so as to cause no sudden increase in the diameter 
of tho rope, to ensure level running and lo avoid any 
liability of the rope to jumj* off the pulleys. The 
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breaking of a rope is always tolbo avyidod, as it stops 
all ilio maohinos •running on li , and ii will take from 
^alf an hour J;o an hour at ioait to rospheo. It should 
th('r('fo’-o be looked "over from tim^ to timo, and any 
weak part should ,bo cut oi^t and a new piece spliced 
in to n'place it. A new rope always .stretches con¬ 
siderably, and •after a day or two’s running it will bo 
nec^s.sary to cut out a piece and resplice it. 

IVhea s])licing a ro])e, either new or old, the safety 
weight should bo pulled up to the top of the frame and 
fixed there to shorten the rope as much as poa^ble ; 
one end of the rope should then bo mad|o fast and the 
other should be pulled as tight os possible, c^ro being 
taken that it is on all its pulleys ;i the point should 
then bi- marked on the rope where the joint should bo, 
and the .sidioo is carefully made. The splice can ba 
made at the exact point miiasured, as there i.s little chanoo 
of pulling the rope too tigli,., especially if it is a long 
one, and it will soon strolch sufficienlly to give the weight 
)irofK'r jilay. To conduoo to smooth running the rope 
should from time to timo ho waxed ; this is best dona 
by holding a piece of bee- -wax against it when in motion. 
A little, however, may be specially rubbed on the splices, 
which ))revcnts them fraying out. After a rope has 
been running some timo it becomes black, and has more 
the appcai-ttnec of india-rublier tlian of anything else. 

The pulleys that c- rry the ropes arc V-shaped in order 
to get a good hold of the ro; ' They .should run abso¬ 
lutely freely on hollow axles and will require oiling 
two or three times a day, apd a thorough cleaning every 
now and then. They should make no noise except a 
slight humming as the rope runs. Groat care must be 
taken in fixing the pulleys in such a manner as to avoid 
friction, thaf is to say, in ^n exact straight line from 
the centre of the groove in one pulley to the centre 

K 
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of t.ho groove iv tho next, eo that the rope docs not 
pull against the flanges of the pulleys. If this rule 
is observed a rope can bo turned almost c.nywhcrn, but 
in a Contrary ease it becomes a fruitful source of 
breakages. Ropes, with prqpcr care, will last three years 
or more, though this is rather an exceptional tirap ; 
and the longer tho rope tho more'breakdowns will there 
be and the shorter time will it last. It is useful to 
keep in the shop a long stick with a grooved roller 
off tho top, so that if the rope jumps off a pulley it 
can at once bo put back in its plaoe. 

When tho pace most suitable to the machines has been 
decided on it is best to always keep the engine as nearly 
as possible going tho same number of revolutions, as 
it is awkward for the men having their machine ninning 
at one time fast and at anoUier time slow. A good 
pace for a rope would be about thirteen or fourteea 
miles an hour. The great advantage of a rope is that 
it can be carried round corners, up and down, in foot 
almost anywhere as long as strict attention is paid to, 
tho position of .the pulleys. No doubt in tho near future 
electricity will bboome general for tho running of all 
light machinery, but meanwhile a properly arranged rope 
is by no means to be despised. 

The first object in all the machines hero referred to 
is the same, that is, to obtain rotary motion. The simplest 
and most general form is that of a spindle working 
in a socket at the bottom and running absolutely truly, 
in a collaring at the top ; to this spindle is keyed a 
V-grooved wheel which is driven by the running rope 
when pressed against it. On tho top of tho spindle! 
which rises through the bench, a screw is out to which 
can be fixed the heads, &o., that have to be set in motion. 

Batting Maichine .—The first machine thSt claims our 
attention is the automatic batting machine, as this is 
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ilecossary for rapid production I'ofli I'l ti.o making of flat 
and liollow ware. It has tln'ii a revolving spindlo as 
above dcscribixl, to ivhieh is aliixod p^iound plaster block 
about iy, to 3 in. thick and varying in size from 
a diameter of 1 to 2 ft. in < ccordarice with the size of 
the but to bo made. This plaster block i.s cas) on a 
claw-shaped piece of iron firmly cmbeddixl it. (he plaster, 
which is screwed on to 1 .hi‘ .spindle. The pl.x! ier block 
is then turned level and true while revolving on its 
spindle. Behind th' spindlo is an iron upright fixed 
to the bench or cast on to the bod of the nifio!;ine, to 
which is attached an arm working up and down on 
a pivot. One end of the arm projects over the centra 
of the plaster block, and to this end is fixed, by nuts and 
screwts, the tool or spreader. 


The toot consists of a Lat piece of 

iron about j in. thick, bevcdlnd away Jldyk 

on the right-hand .side, with a bole ^ 

cut in the upper part of it for tho 

screw to pass through to bolt it to tho 

arm. ft is sot with one end exactly If 

over tho centre of tlijC pl.istcr block, J I S 

its length being governed by the size 

of the bat it is desired to make. Ttio 

other end of the atm behind the nn- 

right is counected 'ty an iron rod 
" . . .,1 Batitno Machine. 

passing through th bench, with a 

lever attached to a eog-whoi ’ i licli is set in motion by 

a screw on tho spindlo working in it. The .spindlo being 

set in motion starts tho cog-wheel, which ptislich up 

the lever and the arm, and thus depresses the tool towards 


the plaster block. 

The tool can be set to descend on to the plaster bl^ck 
or to stop at any intermediate point above it; and 
the distance between its lowest point of descent and 
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f . 

Iho pluslor bloc!; will be the Ibicknoss of tlio bat of 
clay. The mode of operation is as follows : 

The workman pljices a lump of clay -in the contrp 
of the ]jlastor block and then smarts the macliine by 
pressing the lover which pulls back- the spring brake, 
and at the same time pushes the endless running rope 
against the driving-wlux!l As the spiiidle revolve.s it 
sets in inolion the cog-wheel and the arm depro.ssos 
the fool on to the lump of clay revolving on the plaster 
block. As the tool descends it spreads the clay out in 
a circular bat to the thickness which has been arranged 
in setting the tool. When it roaches the lowest point 
at which it has been set the lever is automatically 
released, the rope returns to its original position, the 
spring-brake comes into action, and the machine .sto])s, 
the tool at the same time rising back to 'its former, 
position. 

Formerly the plate-maker would have had to beat 
out every clay bat on a plaster block with a batter, which, 
apart from the time taken up, w-as an operation of con¬ 
siderable labour; whereas, now he, or one of hi.s 
apprentices, merely puts a lump of clay on the plaster, 
head, starts the machine, and the work is done. He 
may, perhaps, as he starts the lever, just moisten hi's 
fingers in water and touch the top of the lump of clay, 
ns it puts a' smooth surface on the bat sliofild the clay 
bo a little dry. 

Vlaie-MachineB or 'Jolleys, as their name implies, are 
for making plates, though sauo.ers and small hollow ware, 
such as bowls, with a proper arrangement of tools may 
also bo made on them. The modern machines have 
a frame and bed of oast-iron, and when in position are 
of.the same height and form part of the bench in the 
shop. They have "then a -spindle which is driven as 
already described. The top of the spindle has a screw 
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cul on it to wlvuli can tio'a.ijustp;' tig' vui-ions heais, 
into which tlic moulds lit, and which aro usually made 
Qf iron. Tha»e heads mln^l fir o^ to the spindle pcrfeu.ly 
and run ahsoluloly tiuo. They require very nice adjust¬ 
ment and, howevtr carefully inndc, new heads will 
geneially want a touch or two with a hie where they 
connect with tile .spindle.before they run to perfection. 
Th(' interior of the head mu.st also have been trued 
absolutely to the c.i'utro on a lathe. 

Heads should be ii rerchangod as little as possible but 
bo reserved for their own niachinc.s Some machino.s 
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will require several heads,'as work of varying size is 
produced off them, t'pare heads can be made of plaster 
with a lead collar run iosid i m which can ho turned 
true on the machine on which they are to run. All 
heads should be carefully cleaned and oiled at each' 
week-end and unscrewed carefully from the spmdles, and 
the screws of the spindles .should also be oiled and 
covered with an inverted bowl to prevent any dust getting 
into the screw or bearing. If the heads r.ri' not 
taken off regularly they arc liahlo to become fast and 
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can then only bg got off with difficulty,_and in applying 
the force necessary to unscrew them flic spindle may be 
bent out of its true oontro. The head then runs trpfl 
on tho spindle, to which motion can be given by tha 
endless rope. The mould, is now placed in the hoadl‘ 



and fits in with a bevelled natch, as already described 
under mould-making, and should therefore also run 
perfectly true. It can easily be tested by holding a 
pencil-point over the mould,and making a' small cirola 
at the centre. Behind the spindle, and attached to the 









THE APPLICAlIOft OF 'UCHINEST TO POTTING. 135 


brncli or bed ert Uie machme, is*an opjight iron support, 
■» irking in a socket and held fr miy a( iho height required 
■ by a set pin. To this support is fixed an arm anti handle, 
swinging up and aowii on a pivof, lint with n« lateral 
movement. It «an bo pulled down till it is about 
horiiionul, when it is stopped from descending further 
by a screw passing through the suppoH from below, 
in front of the pivot. This screw can be sore.ved up 
or down, allowing the arm to descend a little farther, 
or not quite so fa-, as may be desired ;■ (this is useful 
sometimes in tool-setting. To this arm are fixed the 
tool-holders. They fit quite accurately into a square 
socket and are firmly held by a set pin. 

The sockets should bo kept quite clean, so that the 
holder, wlien introduced, ulway.s fits into identically the 
same position. Tho U,ul-holdor is about Ij in. broad 
and is pierced in nearly its whole length (about 3 in.) 
by a hole about I in. wiuo, so that the tools can be 
fixed to it in ahno.st a'ny position \vith a screw ! nd nut, 
and are held down to the work by tho liandle attached 
to the arm. At the other end of the arm, behind fhei 
upright, is a counter weight winch rather more than, 
balances the weight of tho tool-holder and tool, so that 
the fool always swings up out of work when, released 
from tho workman’s hand. 

In flat work, such as plates and sanoons, the mould 
forms tho face, nd tho tool or profile tho back or 
exterior. In holtow wan ch as cups, bowls, soup- 
tun^ns, chambers, &o., the mould forms the 'oxterioi', 
the profile shaping the interior. As a mould is necessary, 
to form every shape or size made on the machine, so 
is a profile necessary to suit each shape Tho making 
of those tools or profiles is, thekofore, of the greatest 
importance”, and they require tho utmost nicety i" filing 
and arrangement. 
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Let US first take as an example a profile for making 
plates. A sample profile is jirst ma'do out of a bat 
of plaster about I in. tbie.k ; this bat is cut the exactr 
shape Required for tlie hack of the jrlate, a groovo of 
the shape desired to make iJic foot uilso being cut out. 
This groove should bo widened out in a V-.shapo pn 
the bevelled side, so that more clay is adinil.tcd flpin 
can easily pass through it, and consequently the f<iot 
is made more solid than it otherwise would be. If tho 
plate has to bo made according to sample, its details, 
of sliape and form must be carried out in tho j)lastor 
pattern. It i.s then tried over tho plate mould, and 
should oxfond from the centre of the mould to the spare 
edge, and if accurately mane it should leave the exact 
space, between it and tho mould, rcquirc'd by tho clay 
to form the plate. If not exactly as it should be, tho 
plaster is carefully shaved aw.iy till the requisite shapa 
and thickness are attained. The plaster profile is then 
handed to tho blacksmith, who cuts fiom 1 in iron plate 
or forge.s a tool and files it as near as may bo identical 
with tho pattern'. ' 

Tho tool would bo mbout I in. thick, bevelled away 
on the right side, so that the edge in actual contact with 
the clay is about as .sharp as a blunt kuifo. Tho tool 
is made about a coupb of inches in width, with a piece 
about I Jin. wide andiSin. long projecting' from,, it, 
forming tho attachment to (the holder. This is alsq 
pierced in nearly its whole length by a hole about J in. 
wide, so that when fixed to tho holder with a screw 
and nut, it can be placed at any angle required. It is 
then handed back to tho foreman of the jiggorors, who 
is responsible for tho setting of tho tools on tho various 
machines ; he tries it by fixing it on a machine and 
making a plato off the mould. It is almost certain to 
require some slight altoratioms, so that ho must bo a 
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lir,s(-rate filer (ojiccuratolv finish fli" tocis, besides having 
a Practical knowledge of jiotlin >■ and machine-made ware 
to arrange the thicknesses as tin”’ .should, be. 

Th( ))osition of tiie “ ball ” of (he ))lal.c and the angle 
at wliich the edgo-is set on -.ireot to a very great extent 
the j)cr(,outage of loss from crooked ware in firing. 
Having obtained a clay .jilate to his liking, he Cuts it 
carefully in half with a .sharp penknife, am^ c.xiuninos 
(he section to see that he has tho “ntrength” or (hick- 
nesses of clay in (he right place, and if to match a sample 
it is again compared. And let it hero be nolod Kiat W'hen 
making (o sample it should bo copied with fidelity to 
the minutest detail ; the smallest deviation in some 
ajijiai-'Utly unimjiortant point (for instance tho height 
or breadth of the foot of .a plal-o or the distance fnim 
(he centre at which it is made) may re.sult in the W'holo 
order when finished hemg left on the maiuifacturer’si 
hand.s. When (he (.ool is liually set in tho holder as it 
is to wiork, it sliould he firmly screwed up to a’void alt 
chance of movement Then another plate should bo 
made and cut in liilf (o make sure th-.t in the act 
of scicwing lip (ightU, the aug;e of the tool has not 
been shghlly altered. 

Once properly ari'angcd, lli” rvorkman should not ho 
allowed to alter tlie sotting of the tool on the holder, 
and the foVoman -hould be solely responsible for the 
sotting, and if an) alreralion is reipiired, he should be 
called to attend to it. If t\ ■ workm.an wishos to make 
plates of a different shape or size, ho merely hks to 
remove the tool-Jioliler from the socket of tlin arm and 
insert another holder wi(h anotlior tool atlacliod to it. 
This in no way affects tho setting of tlie tool, as the 
holders fit in always in tho same identical position. . It 
is therefore *bo3t to have ssfliciont tool-holders for the 
shapes in current use, and the tools once set correotly 
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on the holders aan bo'tahon in and ont of tho arms as 
required, and time is not io.'jt in continually resetting' 
tools, for some shapes hike up oonsiderahlo time and 
trouhl6 before a nice adjustment is procured. To avoid 
mistakes in thickness of pfatos it is* as well to have a 
metal gauge df the thickness it is intended to make 
each shape and size of plate, and laarkeS willi its name 
and size. 



CoMBiKED Jolley and Batting Machine. 


When it is desired to set tho tool the metal giaugs 
is laid on the mould, and tho tool is brought down 
till it touches it and then fixed. By this means, however, 
long an interval has elapsed since tho last lot of plates 
of .that particular shape or size were made, they can, 
be reproduced of exactly the same thickness as before. 
If several machines are making tho same shape and 
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sized plate the.^uiige is useu (r^se' tool, and there 
is thus no diflieulij in ohhiiping thy work of uniform 
.thickness. A liolo can he made in one end of iho guuges; 
to ha.ig (hem up, so tlwt they are always at haitd when 
wiintod. . • 

The laaehincs for small flat and saucers are similar 
in construelion to those for largo flat but slightly smaller; 
this is really of little iin- 
jiortuneo, and identically 
the same machines will 
do, but the machines for 
smaller ware can with 
advantage run slightly Heads. 

faster, and so should have 

smaller driving-wheels on their spindles. In the most 
modern pattern of plate-making machinery the bench 
or bed of the jolley and batting machine are cast in 
one piece, so the machine has merely to be put in position 

and the rope run 
through, when it is 
at once ready to 
start work. 

Hollow-Ware Jol- 
ley ^.‘—Small hollowi 
ware can be made 
on the machines 
used for flat ware ; 
the heads, however, 
must be deeper, and 
shaped like an ordi¬ 
nary flower-pot, so 
that the moulds fit 
well down into them. They require the same nice adjust¬ 
ment as heads for flat, and must run equally true. 

In hollow ware, as already stated the tool forms the 
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inside of the pioee, an!l the tools have .therefore to he 
fitted and arranged to the inside of'the moulds, the 
same process of maWng a plaster model has to bo gomv 
through, and the iron profile is made from it, fitted 
■with equal accuracy and tested fur shape, size, and thick¬ 
ness in the manner already mentioned There is indeed 
more care required with hollow, ware toofs in order that 
they should “ deliver ” properly, that is, come out of 
the piece without touching it as they are lifted up. 
The tool being fixed to an arm iworking on a pivot 
describes a segment of circle, of which tlie pivot is the 
centre, in coming up, and therefore if the piece is much 
undercut, that is, with much belly and small mouth, 
the tool when raised would touch the mouth of the piece. 
To obviate this difficulty, the “ spring-arm ” has been 
brought into use. The arm to which the tool is attached 
has a hinge in tho middle which is kept closed by a 
strong flat steel springs screwed on underneath. ■ Tho 
hinge opens slightly, and is prevented from opening 
farther by a stop. When the aim is pulled down to 
the horizontal position and will go no farther, pressure 
still being applied to tho aim, tho hinge opens as far 
as it will go, and thus allows the tool when in tho 
mould to bo introduced a little under the edge or mouth 
of tho mould, and thus to form the belly of the piece. 
Tho tool has, of course, been previously Sot in this 
position with the spring arm bent down to its fullest 
extent. Tho moment tho operator takes tho pressure 
off the handle the spring comes into action, closing tho 
■hinge, straightening tho arm, and drawing back the tool 
from under tho edge of the mould, and the tool delivers 
without touching the piece. Tho spring arm therefore 
is tjie tool-holder, so several arms will be required to 
avoid the constant resetting of tools. 

It is extraordinary what can bo done with tools, and 
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piocos that at.first sight appoilr nnpwssiblo to inanu- 
farturo on the machine Qan often, with a little thought 
.and judgment in the arrangement and shape of tools, 
and the angle at which they are sot on the holder, he 
made satisfactorily. SomoStmes they have to be made 
in two or three pieces, at other times upside doivli, the 
bottom made on another, machine and afterwards “ Rt".ok 
up” ; but wherever quantity is tho first object it will 
generally be found that machine-making will be tho most 
economical method of manufacture in spite of tho 
increased numlior of prooe.s.ses and tho time occupied 
in tho preparation of moulds and tools. In fact, one 
of the difficult points often to decide is which is the 
best of several methods for the production of some sppc,ul 
I'icce For larger jiieci's, such a-s salads, soup-tureens, 
Ac., a larger and rather higher machine is required, 
hut made on exactly the samo principle. Tho batting 
machine is larger, and should run rather slower, tho 
plaster block or head being iniToasod in accordance with 
tho size and thickness of the bats that have to be made 
off it. 

The Upright Jolley or Monhr;/ is another machine, 
most useful for I ho proauction of soup-tureens, chambers, 
jugs, jars, and any pieces with big bodies and ismall 
mouths. Tho mofion to the spindle is conveyed in the 
samo manter as to the machines already described, but 
fixed behind tho Spindle on the bench, or bolted to the 
bed of tho machine, is au iron standard about 7 ft. 
high ; two short arms project from this standard, one 
about 3 ft above the bench and the other about 2 ft. 6 in. 
above the other arm. At the end of each arm is a 
collaring, and through the two coliarings an iron shaft 
about in. in diameter slides up and down directly over 
the spindle. To the top of this shaft is fastened a cord 
which passes over two wheels at tlw top of the standard, 
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and is allached to a 
^hoavy ' wpiglit. behind, 
(hus foiintpi'balancinoi 
(be shaft and tool, and 
enabl.ng the workman to 
raise it or depress it with 
case. At 'the lower end 
of the .sliuft is a soAet 
into whieli the tool-holder 
fits, hold tightly by a set 
pin. On the left-hand 
side of the shaft (it is 
sui)posed in all the.so 
descriptions that the 
right and left are those 
of the operator standing 
in front of the niiichine) 
is a handle by which it 
can be turned round, and 
on the sbaft is fixed a 
projecting piece of iron 
about a couple of inches 
long, fixed by a collar 
round the shaft abo\ o the 
lower arm. 

When the trundle is 
pulled round, the pro¬ 
jecting piece of iron on 
the shaft fits into a catch 
on the right-hand side of 
the standard, and the 
shaft is thus held rigidly 
in position. The collar 
can be move*d up and 
down the shaft and fixed 


llPBia.iT Jolley. 
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in any jxisition bj' a sat pin" and Is on tho shaft at 
the point at ivliici/it is desjred 'o stoj) its descent, which 
Ofcurs when it comes in eonlael with tho lower arm. 
The tool is bolted on tho tool-holder and Jet in 
such a manner that when thu shaft is turned round and 


held liy ilie catch, it is at its 
in (he mould fevolving .on 
the Spindle, and when it is 
turned back tho tool comes 
aiv.sy from its work end, tho 
shaft being raised, il is lifted 
out of Iho piece without 
coining in contact with it. 
By th's moans pieco.s that 
are much undercut, or that 
are deep with narrow mouilns, 
can be made, ivliich would 
be impossible ofE the ordin¬ 
ary machines on account of 
tho tools not “delivering”. 
A smaller sized machine, 
constructed on sir- 1 Jar 
principles, may bo used for 
undercut cups or small ware, 
the spindlo running faster in 
proportion.* Machines aisj 
now made on this principle, 
both double and auiometie 


rk making the artiolei 



Double Automatic TJpbight 
Jolley. 


as in tho annexed cut. 


Automatic Cup-matting Machine invented by Mr. Wm. 


Boulton. This is the next machine to bo mentioned. 


and a very uselul one it is, as it will produce with great 
rapidity all those small articles which have afterwards 
to be passed on to the turner, such as oupp, cans, 
patch-boxes and covers, egg-cups, powder-boxes and 
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covers ct hoc t)^nus d'line. It is a rather complicated 
piece of mechanism, as there are four distinct moveinents 
whicli are accural,ely arranged to jiorform their operations 
at the ap|)oinlo(l time. 

Tile first movement is the rotary, causing the .spindles 
to revolve, the nevve.st models being made with two lieads, 
and thus forming two pieces at once. The heads are 
similar in shape to tho,sn on the ordinary hollow ward 
jolh'ys, that is to say, like garden tlowor-poks. 



Automatic Cup-makino Machine. 


The second movement causes a jilatform carrying the 
moulds to move from one side to the other, bringing in 
turn each pair of moulds exactly over the heads running 
on the spindles ; and while the one pair of moulds 
is revolving on the heads the other pair is having the 
moulds with the finished ))iecos removed and fresh 
moulds substituted. The moulds are hold in false iron 
collars on the platform, and when the platform gets to 
its lowest point the moulds over the heads of these collars 
fit.into the heads and the motion is thus conveyed to the 
moulds. Above the spindle* are the tool-holders, which, 
as soon as the platform has placed the moulds in the 
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hpn'ls, bpgin to. de.sci'nd, pan viAg In? tools into the 
mi'.Id.s. This is (lip third >'U rfo.iont. 


, The tools roqiiiro tho suMio caroliiil arranf^om^nt as 
for otIii‘r macliinps WJien they have heeii in the mould 
a seflicient time lo'form tho'jiioee, two lia^ht arms with 



Automatic Joi.ley fok making Wash Basins, Cha jpers, etc. 
thick ni'odlos, or, uottor still, with pieco.s of thin wire 
stretched between the ends of steel forks, descend and 
just touch tlie inside edge the mould, cutting rway 
any superfluous clay as the mould revolves. This ia 
the fourth movement and the operation is finished. 

h 















146 


THE MANUFACTURE OF EARTHENWARE. 


It is as well to have lot into the pjcoo of bench tliab 
runs in front of the macliinr a narrow tin trough for 
water : about 11 in broad, 2 in, deop, and a couple o'^ 
feet long is quite sulEciont, just to allow the workman 
to wot his fingers. When Jio machine is running satis¬ 
factorily it is as well to mark on tho^_ Jilforont rods, 
levers, Ac., the exact position of the various connections, 
so that if at any time a screw slips and one part of the 
motion gets out of gear, it can bo placed at once in its 
proper position; otherwise it will probably take a con¬ 
siderable amount of time and a lot of experimenting 
before tbo machine can be mmle to run with its former! 
accuracy. 

The Autonuitic Chamber and Basin Machine .—This 
is another very useful machine, especially in the manu¬ 
facture of very largo pieces, such as plug basins. It is 
made much on the same principle os the plate machines 
already described, but on a much larger scale. That is 
to say, it has the motion conveyed to it by the rope, but 
in this case it is connected by a belting to the driving- 
wheel ; and after the spindle has boon running some 
time the arm, which is counterbalanced by a heavy, 
weight, descends automatioolly by a system of cogged 
wheels. The tool is thus hold perfectly rigidly to its 
work and far more steadily than would be the case 
if held down by the human liand, as very groat strength 
is required in making extra large pieces on machines. 

■The limit of size in the pieces that can be made 
on it is practically doujble the measurement from the 
spindle to the upright supporting the arm, allowing for 
the thickness of the mould. The machine has a treadle 
affixed, which is connected with the automatio arm, so 
that if the workman haa not fini.shed the preparation 
of the clay in the mould iof the reception of the tool, 
he can delay its descent and then set it in motion when 
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AtlXILIAIiy PLANT aI}D APPT.IANCBS REQUIRED BY MACHINE 
JIGGERERS. 

Drying Skrves arc the most necessary thligs to be 
referred to under this heading, and they play a ver^. 
important part in th i production of good maohine-madei 
■ware. It is not only that the production of wnro on the| 
machines is so large, but tliat tho number of moulds 
required lor rapid production is so great that very con¬ 
siderable drying space is required. Each plate-makop 
■will requin^ from 50 to 80 (h'zens of plate moulds if he 
is to work his mtithino up to its full producing power, 
and it is clearly false economy to reduce the number 
of moulds that can bo enqdoyed, but the more boat 
there is in the stoves tho less moulds will ho requiit), a 3 
the clay ware will dry quickoit and come off tho mould, 
sooner, and tho mould can Ihereforo bo used tho oftener. 

An important point ia tho arrangement of stoves is 
that they should bo as near tho machines as possible 
and in a convenient position foj- the removal and replace¬ 
ment of the 'iiould.c. When possible the doors into the 
stoves should be oractly behind the man woTking at 
tho machine. Eeii.v.ing and replacing moulds all day 
long is considerable work, a ’ iie less distance the boys 
have to travel, the less time is taken up, and In oon- 
sequonoo the production is larger. . If the stoves are some 
way off the jiggerer may have to employ an extra boy, 
and would therefore require a higher price for his work 
than if they were more suitably placed. The stove room' 
required by each plate-mak«r under the modern system* 
of arrangement is about 12 ft. square and about 10 ofl 
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12 ft. high. In».thc od.itre of the floor .is fixed a socltot, 
in whicli revolves a,n iron shiift about 9 or 10 Pt. high, 
though it can of course bo any length to suit the hoa^ 
room, .supported in a bearing at tho top—aboujt 2 ft. 
from the bottom horizontal ar)us of angle iron are 
attached to it fitting firmly into grooves. The number 
of arm.s will vary in accordance with tho size of tho 
stove, and the space between each of those arms will 
form one division or compartment of it; six or seven 
is the number generally in use. The ends of these arms 
are connootod with tho top of the shaft by iron tics 
firmly bolted on, thu.s forming a rigid iron fmmo. 

At the top of tlio shaft are also, fi.xod in grooves, 
iron arms corresponding to those below, but mot con¬ 
nected at tho ends. To these arms boards are bolted 
from top to bottom, thus forming the different com¬ 
partments—which are sections of a circle. Each com¬ 
partment is filled with shelves jdacod at a suitable 
distance apart for the moulds they have to contain. The 
doors into the stove should he made just tho width 
of one of those compartments, so that by pushing tho 
revolving frame round each section is successively 
brought in front of the door for tho removing and 
replacing of tho moulds. Whore space is of iinportanco 
the door should be divided in two parts and thus occupy 
very little room in opening. 

If constimcted for plate moulds, tho shelves are close 
together, and fifteen or sixteen shelve.s can bo arranged' 
on each side of the compartment, and as each shelf 
will hold from nine to ten moulds, according to their 
size, a stove having seven comjiarlmonts would hold quite 
a thousand moulds, or over eighty dozen, which, as 
already stated, is more than sufficient if reasonable heat 
is kept up in tho stoves.' Tho socket's of the stove 
should be oiled from time to time, so that the frame 
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can be easily inavod round, and i* is asivcll to distribute 
th' moulds in the different eoi ipartmonts fairly equally 
■,-a.s, if one side is fuU and tlio oiijrosite side is empty, 
(he strain on account of the heavy weight of the moulds 
is so groat that the frame may give a little and not 



Devolving Stoves. 


revolve with fho I’acility it Rhould. The revolving stove 
is then about 2 ft, above Iho floor level to admit 
of the piping passing under it; therefore, inside the 
door of the stove will bo 1‘oc|uirod a piece of liooring 
about the width of one of the sections. A small step 
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ladder should Ixc provided i'or oacli stove, to enable the 
boys to remove the moulds /rom the upper shelves. 

Apart from tho greater facility in removing and 
replacing the moulds offered by the new system there 
is another groat advantage, and that is, tho apprentices 
do not have to bo continually running in and out of 
tho heated atmosphere, as was the ease in the old- 
fa.shioned drying-rooms, which was undoubtedly a harm¬ 
ful proceeding. Tho stoves also hold many more moulds 
than they would under the old arrangement. 

The present system of warming tho stoves is by beds 
of steam pipes, heated by the exhaust steam from the 
engine. This certainly is a groat economy, the steam, 
instead of blowing off uselessly in tho air, is conveyed' 
by a main pipe through tho different shops and led 
by tho various supply pipes into tho different stoves. 
Each supply pipe is fitted with a valve so that the 
steam can be shut off or turned on ah wanted. la 
very damp weather tho steam supply may be insufficient. 
Tho foreman potter should therefore have control of 
these valves and put on the steam to the stoves as he 
considers they require it, and tho workmen should not 
be allowed to turn on the steam as they likle, or ilr 
may happen that tho first stoves on the main pipe aro 
using a great amount of steam, often quite unnecessarily, 
while tire last stoves are getting little. ‘ 

The beds of pipes may consist of any number of. 
tubes, but for revolving stoves of tho size described, 
probably two beds of twelve tubes each would be a 
BufiScient number. Tho tubes should have an incline 
from one end to tho other of about 1 in 20 or 30 to 
facilitate the exit of the condensed water. One bed 
should be sloped one way and the other the other, and 
tho connection with the main steam pipp should be in 
each case at the highest end, as by this meanp, if the 
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tubes pass through sevoraJ stov^os atid,er the revolving 
fi.imos, the lieal is more equally discriCufced. The tubes 
fit into iron castings at leacb ei d, arranged in such a way 
*that the condensed water runs off at the lower end with¬ 
out peimitting the stoam to blow off. 

Should Uiere bo insufficient steam to keep up the heat 
required, a small pipe of live stoam dirsct from tha 
boSer can bo run into tho main stoam pipe, oaio being 
taken that it does not put back pressure on the engine. 
This is suggested for exceptional occasions, as it is 
evident that extra st'eam will have to he made in the 
boiler and that tho expense of production is increased.. 
Heat is an absolute necessity, for tho economioaJ working 
with machinery, and want of it is often tlio cause of 
heavy loss in clay ware. Tho workmen requiring 
numlds, to continue working, get off tho ware too wet, 
bonding it and putting it out of shape. Plates taken 
off too soon and " bunged up ”, one on tho other, owing 
to their weight leave footmarks on the surfaces of the 
lower plate.s, and those marks give an ugly app;earance 
to tho plate which is accentuated in tho firing. The 
moulds, too, not beiu,; propoi’.y dried, become soft and 
perish, and ajiart from the actual extra number of moulds 
required the loss becoine.s I'xo.^jsive, and the ware pro¬ 
duced from moulds that have 'ost their absorbent power 
is never spfisfactory. 

The stove.s requu-e .some ventilation at the top to enahla 
tho moisture driven oS bv the heat to, escape, .and it 
thus considerably accelerate.? tho drying. The tubes 
require attention from time to time, as, should tire exits 
become in any way stopped up, the pipe, remain full 
of water and uie steam being unable to palss, thoii: 
heating power ceases. The stoves will also want cleaningi 
out now and then, as broken clay ware may fall down( 
and the dust from the drying ware, moulds, &o,., forms 
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in time a thick coatiiif^ of dust and dirt over the tubes, 
■which tends to considerably decicase tlieii- heating- jiowcr. 
For large hollow ware the rov'olving stove is unsuitabJei 
as there is no saving in sjiace, and oi'dinarv sliolvinif 
round the stove room must be used instead, though the 
method of heating may b'o the san'ic. Neither is it 
so important from the Jioalth point of mow, as those 
pieces take more time to niulce and there is not .the 
same nmning in and out of the stoves as in the ease of 
the smaller pieces which aro manufacturpd with suicli 
celerity. Whenever a stovp is not in use the .doors 
should be kept closed to retain the boat for drying 
purposes -and not to overheat the shops. 

Whirlrr .—Eacii jiggercr will require a whirh'r with 
a ])Iaster head similar to tliat described for pressers, but 
smaller and lighter for fettling an<l (doaning the ware 
and poli.sli]ng the edges of the plates. 

Clm/ Guards — Each machine .should have a square 
wood™ frame round it on the hencli about 8 in. high 
at the back and sides and lower in the front, so a-s not 
io interfere with the operations of the workman ; a 
slit must be cut' in Ifin back to onable the arm attached 
Io the counter-weight to descend to its projicr po.sition. 
This prevents tho extra clay cut off, us the piece is 
revolving, from being thrown about the bencli and floor. 
The sides should bo made with a ledgf) on them 
sufficiently broad to put the mould on before and after 
use. There is no occasion for tho frame to be fixed 
to tho bench, in fact it is better loose, as it can be( 
lifted off and on to remove the clay and clean the bench. 

It is also as well to have tho bench round the head inside 
the guard-box covered with zinc, which is easier to keep 
clean than tho wooden bench. 

Wnru Baevds .—Work hoards aro roquirod in largo 
Hurahers to put the woi-k on, and considerable caro is 
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re(,uirc(l in (lioir aolcction. ‘Ti)uv« sliouy be planed per- 
fceily level and niusl. be as '' ei , possible from knots, 
as in sliding flio boards in and (iu,t of the Btillage the 
knobs are likelv to oalcli on the wooden cros.s-j)iec'e.s and 
the sodden jerk muy throw yie work off the board and 
break it. They .should be about Git long, 1 ft wide 
and about j’ in* thiek. In tho thickness of tho board 
at e&eh end a jxroovo .should be cut sufficiently deep to, 
admit of tho iirsertiou ol a piccAS of hoop iron 1 in. 
wide, kcjit HI its po ition by a nail at each side passing 
through both the board and iron This, apart from 
preventing tho board from .splitting, prevents itj'rom 
war]dng and going orooked ' 

Cr'ookcdnoss in buard.s is a very serioiLS defect, as, 
if they are not quite Hat, the jrioccs on them being 
.still darnji will take the curve of tho board, and shouhl 
they be soup tureens, &'> , with thin and delicate feet, 
the probability is that they would go erookixlt Tiro 
iron HI the ends umloubtodly incicases tlioir durability. 
The 1)0 irds .should he, in the first in.stancc, well seasoned, 
as being oonstiHitlv covered with damp ware and 
subjected to considerab'i iieat in cho stoves and drying 
rooms they have every excuse for warping. 

Boards are used in many oi the'different departments 
on the wi.rks ami it is very noi'essary that they should 
be kept solely for lire work in the department to which 
they belong and n.k be interchanged, as after being 
used in one deparlmeni, tin may cause defects if used 
in another. For inslanoe, a board whioh has boon used 
to put ware on after dipping has always a few drops 
of glaze on it, and if clay ware wore then put on it 
the ghiMi would probably stick to it, and on going inttv 
the biscuit oven the littlo drop of glaze would fuse, 
making a hMo in the clay %and'rendering it dofe-rtive. 
In like manner a board used in tho printing or painting 
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shops might h^vo a littk ftolour on it, and if used in 
the dipping shop a piece damp with glaze may .pick 
it up, and thus the edges or foot of the piece would 
come'out of the glost oven discoloured. 

If for any reason one department is short of boards, 
the people to continue their work will procrure them 
from wherever Uiey can, and to provonf this it is better 
to have the ends of all board.s painted a different cblour 
according to the departments to which they belong. If 
clay boards are not painted then all 'others should bo ; 
for instance, the boards in the dipping 'house may be 
painted rod, those in the printing shops blue, those 
in the lAiamol shops white, &c. This avoids all chance 
of the boards being accidentally crossed, and any board 
of one department in a shop to which it does not belong 
is at once detected and sent back to the department to 
which it belongs. It is well to impress on all now 
hands that a hoard has turn ends: a lot of ware is 
broken by boys forgetting this, and seeing the end of 
the board clear in front of them they swing round, 
knocking over ware behind them. Besides their stoves, 
jiggerers require as much shelving or pegs to put boards 
on as can be found room for to place thelir ware on, 
after it has come off the moulds both before and after 
fettling. Insufficient accommodation is a great cause 
of breakage, plates are bunged too high, <ware ip put 
on the floor, whore it never dries so well as when put 
above the floor level, &c. 

The Tools required by the jiggerer are of the simplest 
kind, and consist of a piece of wire stretched between 
the points of a metal fork, or a piece of steel like a 
knitting needle, both used to out off superfluous clay 
as ihe piece revolves, and a sponge or two. Anid for 
fettling he will require a# few pieoes of" narrow iron 
or steel with the ends turned up similarly to tWe turn^er’s 
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tools, but grooved and sViarpoa^d f»r cleaning round, 
♦he edges of the ware, ,and a few pieces of cloth or 
.flannel if the pieces require an extra finish. 

There is a great difference in the quality of sponges, 
but. the quality used by jiggorers need not be so care¬ 
fully .selected as those for prossors, though the plate- 
makers will require a fair quality of sponge for fettling 
plates. A jar of clean water also forms paa-t of his 
equipment as of every other potter. 

Each jiggerer .‘■iiould also have a wooden frame with 
nails driven into it to hang the tool-holder and tools 
on, whi<ih he is using every day, arranged in^uch a 
way that they just hang cloalr without touching, other¬ 
wise if left lying about or put one on the other the 
edges are likely to get knocked and so dented and spoilt. 



CHAPTER X, 


THE MANCFACTUEE OF CL°AY WAKE BY MACHINERY. 

Ha VINO roug-}ily described the object of the different 
machines, we will now proceed to the production of ware 
on them, and keeping to the same order in which the 
machines have been montioHed, wo will commonoe with 
Plate Making. 

A pbito-maker to work his inacliine to its full capacity 
will require three boys or attendants. The first to make 
the bat on the batting inaebino and to ’place the clay bat 
on the mould, the second to receiv.fe the mould with the 
clay plate on it, carry it to the stove, remove tli|e dry 
plate off another mould and hand the mould to the boy 
making the bat, and tho third boy to fettle and finish 
the plate. By this arrangement the plate-maker is 
continuously working and no time is lost. Some plate- 
makers prefer ty finish their own work, and in this case 
two boys will be sufficient. 

The Iboy first takes a lump of clay, and making it inio 
a ball in his hands places it in the centre of the plasten 
head of tho batting machine and starts it, the tool 
dc'^conds and spreads the bat out to tho" thickness 
required. Ho then takes tho bat off the machine and! 
throws it with considerable force on to tho mould, which 
he should lir.st see is clean, and, if necessary, blow tho 
dust off it or wipe it. Tho face of the bat made by the 
tool is that which should come in contact with the mould. 
Care should bo taken that tho centre of ithe bat made by 
the tool should also bo as near as may be the centre of the 
plate, but probably this is rather more insisted 'on in 
theory than actual practice demands. Tho object of 
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throwing tho clay on to tht; nnjiulfl ig., t(i drive out all 
air and to fix the clay firmly on. tiro iiiould, and if thoro 
Jie any incised pattern on tho mould to 'impress the clay 
thoroughly into all tho cavities. 

The plate-maker then tal>.e.s the mould and places it 
on the jigger head, and with his log presses tlic lover 
which brings flic rope into contact and tho head begins 
to revelve. He firmly presses the clay down on to the 
mould from the centre to tho edge, with the ball and 
palm of his hand iroviomsly moistened in water, and 
to obtain extra force pres.so8 one hand on the other. 
This is also to drive any air out that may have remained 
under the bat and to press the clay solidly bn to tho 
mould. He then cuts off any extra clay from tho edge 
and pulls down tho arm to which the tool is attached. 
This he should do .steadily and without any jerk, so as 
to remove the superfluous clay gradually ; wore ho to 
pull down the tool to its fullest extent at once it would 
stick in the clay and the tool would jump or “ chitter ”, 
causing ridges in the plate which might become visible 
after tiring, as it would really be the equivalent of 
unequal pro.s8ure 

Tho object of bovolbng away tho tool is the admission 
of rathci mor'.i clay than cun pass under it, and this 
increases the pressure on tho clay and makes the plato 
more solid'*; as the extrar clay is removed by the tool 
it Tua.s up on to i‘, .and tho plate-maker should clean it 
off with his hand to prevci' •' falling back on tho halt- 
finished piece. The tool is then pulled down with tho 
loft hand to its utmost limit, the right hand being free to 
do any work necessary ; the screw underneath tho arm 
prevents it going any further than it should, unless such 
extraordinary force were used that it bent the arm. As 
the plate relates it may be "necessary to moisten tl.e clay 
slightly to finish the work nicely, but it must be borne 
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in mind that, as .the to -1 can only descend to a certain 
point, the clay passing under it will form the thickness 
of the plate, and this thickness will be the same whether 
the clay is very wet or very dry, so it is important 
that the clay should be wor’’ed of the same consistency, 
otherwise if worked very wot there will bo a super¬ 
abundance of water and the contraction in drying will 
be much greater. 

When the tool has done its work the plate-maker lots 
go the arm and the tool at once rises to its former position 
by the weight of the counterbalance. He then takes 
his sc[gpping tool and cuts off the excess clay from the 
edge of the mould up to the point where the spare edge 
commences, taking care that he does not cut or damage 
the mould. He next removes the mould from the head, 
places it on the ledge of the clay guard, and the boy 
runs off with it to the stove, having previously impressed 
on the plate tho maker’s number and, if necessary, the 
mark of the firm and tho size of the piece, while the 
plate-maker proceeds in tho same manner with the next 
mould ; tho w'hole operation taking about as long as 
it would take to read ten lines of this description. 

When the jilates are sufficiently dry to bo taken off tho 
moulds, and it is a great mistake to get them off when 
wet, they are placed on the whirlor, tho edges trimmed 
with a tool and the surface carefully spdnged and 
leathered to remove any imperfection, or when drier 
they may bo rubbed with fine glass paper with the same 
object. If the plates are going straight to the oven 
without any further process the greater the care required 
in finishing them ; they are then placed in bungs twelve 
high to facilitate counting. Each bung is placed on a 
“setter”, which is an extra thick plate made for the 
purpose and fired in biscuit*; sufficient sand, flint, or 
ground pitcher is placed in it to form a bed to support 
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the lowest plate pf the bun^. Iiijteaa ijf ^setters seconds 
bisn--it plates may be used,^but«s they are often slightly 
ejooked they arc inferior to the specially made “ seticrs ”, 

Should the plates bo required extra good, when'whito 
dry ihey are flannelled or torv'd on a whirlor, and where 
■much woik of this description is done special towing 
machines are employed having hollow plaster heads 
covered with flannel. These machines are sirauly small 
whirluis ru,n by the rope, and covered in with glass oases, 
having on aperture ’ i front by which the piece can be 
inserted, with room for tho hands to use the flannel or 
tow. They should also be fitted with an exhaust fan to 
draw away tho dust. Without these precautions*tho dust 
rubbed off and floating in tho air would bo breathed by 
the operator, which would be most detrimental. Small 
plates, saucers, and other fiat ware would all be made in a 
similar fashion, a.? also tho tops of compotes. Hound 
dishes would also be made rn the same way, but will 
require more careful treatment on account of their size. 

Small Hollow Wafe can bo made off tho same 
machines ; bowls, mugt<, cups, sugars, butters and their 
various covers and stani, are al* made with facility. 
In making bowls, mugs, or cups, the batting machine 
is dispensed with, and the biry makes a ball of clay, 
in his hands and ilirows it into the mould ; in the caso 
of bowls he uses sufficient force to fill solidly the cavity 
which is afteiTvard; to form tho foot. The tool is at 
once introduced into the moi;’ ' he superfluous clay runs 
up tho tool and is cleaned off, and tho extra clay on 
the edge of the mould is out off with a scrapping tool. 
The mould is then returned to the stove and the piece 
■when dry is handed on to the turner or fettler to be 
finished. The bowl-maker will require two attendants 
if he is to work at full speed. 

In making the bodies of sugars and butters, &c., the. 
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in mind that, as .the to -1 can only descend to a certain 
point, the clay passing under it will form the thickness 
of the plate, and this thickness will be the same whether 
the clay is very wet or very dry, so it is important 
that the clay should be wor’’ed of the same consistency, 
otherwise if worked very wot there will bo a super¬ 
abundance of water and the contraction in drying will 
be much greater. 

When the tool has done its work the plate-maker lots 
go the arm and the tool at once rises to its former position 
by the weight of the counterbalance. He then takes 
his sc[gpping tool and cuts off the excess clay from the 
edge of the mould up to the point where the spare edge 
commences, taking care that he does not cut or damage 
the mould. He next removes the mould from the head, 
places it on the ledge of the clay guard, and the boy 
runs off with it to the stove, having previously impressed 
on the plate tho maker’s number and, if necessary, the 
mark of the firm and tho size of the piece, while the 
plate-maker proceeds in tho same manner with the next 
mould ; tho w'hole operation taking about as long as 
it would take to read ten lines of this description. 

When the jilates are sufficiently dry to bo taken off tho 
moulds, and it is a great mistake to get them off when 
wet, they are placed on the whirlor, tho edges trimmed 
with a tool and the surface carefully spdnged and 
leathered to remove any imperfection, or when drier 
they may bo rubbed with fine glass paper with the same 
object. If the plates are going straight to the oven 
without any further process the greater the care required 
in finishing them ; they are then placed in bungs twelve 
high to facilitate counting. Each bung is placed on a 
“setter”, which is an extra thick plate made for the 
purpose and fired in biscuit*; sufficient sand, flint, or 
ground pitcher is placed in it to form a bed to support 
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nwdlc cuts a sm.dl holo inj i!ib f^ertrs pf tho clay bat ;i 
llib' is to enable any air to oserpe Ilo then again runs 
yic clay down, but this time right to tho centre, driving 
out any air tliat may bo under tho hot, and at thb saino 
time closing tho liolo solidly by pressure on the clay. 
The clay bat being thus pressed into tho form of the 
mould the tool i.s introduced and the superfluous clay 
removed, tho potter at the .same time smootliieg tho clay 
snriaoo with a wet sponge to f,ioilitato tho working of 
the tool Tho oxli", clay at tho edges is then cut off 
with the scrapfier, and the work being finished is carried 
to the drying stove. 

In tho case of souji-lureens and such-like pieces, which 
are mode in .several parts, it is as well, if tho feet and 
oovi'rs, '&c., arc made oft tl'o same machine, to make, 
a few of the dill'croiit p.u’ts in turn, and not to mako 
all tho bodies first and flien all the foot ajid covers, as 
the various parts cvill not tlien be in a similar condition 
of moisture. If tluy are made on .sep.iralo machi.ies tho 
jiggere."s must arrange their work to suit each other, 
otherwise there will be a lioavy loss in the slicking up. 

Covers dry very rapidly, osjioci.illy at the top, where 
the knobs have afterwanks to bo stuck on. It is well, 
therefore, when making many of them to stick a lump 
of clay on the l(i|i of each when finished, and this, while 
not interfefing with the general drying of the piece, 
keeps (ho top in j..>j)or condition for sticking on tho 
knob. Salads of ccrlair si . > .s, which have a pattern 
inside and are made on outside moulds, that is tho tool 
forming the exterior, require groat care in getting off 
tho moulds at the right time, as if they are very straight- 
sided, and not much bevelled off, they contract, and 
the mould being rigid they will split. They should 
therefore be taken off the nloulds before they have con¬ 
tracted very much, that is to say, in rather a more 

u 
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moist state thap wouH bo .'losirablo with the general 
run of ware. Tlioy can genowlly bo easily removed 
by knocking the mould slightly with the hand to loosei) 
tho piece, and then blowing under the edge to separate 
it from the mould. 

Hollow ware made on the Upright .Tolley is almost 
always made by placing a ball of clay in the mould, and 
in tho case of cbambors, &c , by running tho clay with 
tho hand or with a wet sponge from tho bottom to tho 
top of the mould, reversing tho process as described 
for the ordinary machine ; by this method a rather 
etropeor article is obtained, but otherwise there is no 
apparent dilfercnce in the two processes. Chambers made 
in this way dry rather more slowly than when made with 
a bat, and must therefore remain longer in the stovo 
before they can be extracted from tho mould. Tho 
advantage of making chambers by machinery over tho 
old .system of throwing them is that they are made of 
the exact shape required, and when handed on to tho 
turner have merely to be trimmed and polished and 
not turned as formerly. In fact, it tho turners are very 
busy with other work tho machino-mado chambers need 
only bo fettled and sponged and they are quite good 
enough to go straight on to the oven as they arc, though, 
as has already been noted, a better article is obtained if 
polished over by tho tumor. 

Other pieces such as jam-pots, chemists’ jars, jugs, (Sic., 
are made by merely putting a lump of clay into the 
mould, the shaft being pulled down and tool allowed 
to do the whole work, the workman simply cutting off 
tho extra clay from the edges. 

Cups may be made on the small plate machines, or 
on the Automatic Cup-malcing Machine. The latter, 
if furnished with two headb and four collars to carry, 
tho moulds, will, with a sufficiency of moulds, produce 
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an ''normnus niin>t)or of cutis, siiall l/flwls, egg-oupst 
paLii boxes and covers, su^.r end butter tops, teapot 
covers, (S’O., in fact any small articlo.lliat is not upder- 
cut, and it really takes the plaoo of the thrower in all 
small work that uftetwards recjliires turning or polifshing. 
It will require tij’o revolving stoves with as many s.ielvea 
as tlv' size of moulds permit, and if the rnaeb’no is to 
bo kept in full swing the man attending to it vvid require 
throe or four boys to fill and cai-ry away the moulds 
from each side of the niachin'O as ho takes them out of 
the heads. 

Working the machine with both heads making; .the 
same article is simple enough, but when one head is 
making one article and the other another the strictest 
attentum is nonossary, as if . wrong mould wore put 
in the head the tool on (toscendiug, not being arranged 
for that mould, would prob.ibly catch on the edge or 
inside the mould, and the least damage done would 
bo the mould split or cut to piooos, and very pr> hably, 
the maeiiine would be strained and thrown out of gear. 
It is Ihercforo very essi oqq qo hove active and attentive 
people lending this machine. 

The boys standing on each side it the machine throw 
lump .5 of clav in the mould, ..nd place them in the 
rings on the plalfoim, and^ Ih-' iournoyman standing 
in the middle sees I hat the moulds run true, and that 
the pieces are propeny made, and sprinkles a little water 
from the trough in front oi lOo machine on the clay 
as the fools do their work, also from time to time 
moistening the scrapping wires with his fingers, which 
makes them cut ck -incr ^^hould there not be sufiicient 
clay in the mould he takes it out, and one of the boys 
puts a little #nore clay in and again places it in the 
platform. The journeyman fiakes out all the moulds as 
the work is finished, and the boys run off with them 
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to the stoves, ^t -will(thus to seen that no skill whatevet 
is necessary to work this ni-'chine, and given the proper 
moulds, and the tools set as they should bo, attentipn 
and activity are all that is rc(piirod on the part of ita 
attendants. < • 

Basins of all sizes, as also chambers, can be made off 
the Automatic Basin anil Chamber iliwhine, but it, 
perhaps, shows to the greatest advantage' in the produc¬ 
tion of large basins ;■ formerly the majority of these 
were made on outside moulds, but making tlicm from 
the inside is undoublodly easier, and the losses with 
thep) are less. 

The bat is made on the batting machine, and carefully 
placed in the mould, great care being necessary with 
these very large bats not to break them. The machine 
is then started by pulling out the levar, and the bat 
is run info the mould cai-efully with a s|)onge, the 
same ](roocss -as has been described in making cluunbors 
being gone through to make sure that there is no air 
under the bat. The arm carrying the tool is so arranged 
that it just allows the ba.sin-inaker time in ordinary sized 
pieecs to do the necessary work and then begins to 
descend. All he has to do is to sponge the clay surface 
as it rotates to assist the tool in working, and clear the 
clay off that sticks to the tool and scrap the edge of 
the piece. The tool is arranged to romaih a sufficient 
time in the piece to do its work, and then rises automatic¬ 
ally back to its former position. The machine is then 
stopped and the mould taken off to the stove. 

If the basin-maker is working without an attendant, 
he should always get someone to assist him in lifting 
very large moulds in and out of the head, as otherwise 
they may got broken, or, at any rate, chipped on the 
edges, when they beoomd useless, or chipped on the 
edge of the natch that fits in the head, when they cease 
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to nin true, iiiul, moulds KAOrfiro vory costly. 

In making tho largest sizrsj) it will probably bo found 
Uiat tho arm comes down a little too soon, and does 
not give (ho workman sufficient time lo arrange the 
bat in tho mould ;• ho should thoreforo throw tho arm 
out. of gear by putting hi.5 foot on tho treadle ard only 
allow the bead to revolve, and when fpi'tc ready he 
can throw the arm into gear again and the b.o’ descends 
to do its work. Tho groat advantage in this machine 
is that tho tool is '■,■1(1 absolutely rigidly to its work. 
There is no possibility of tho tool jumping or cb.ittoring, 
which would bo almo.st inevitable in pieces of Ifrge 
size if the arm were hold down by hand. In| all big 
work it is an advantage to a man to be tall, as he 
dominates his work better, and it is loss exertion to him 
than it would be to a siujllcr man. 

Cbamliers may equally well be made off this machine, 
as ab'O round di.sluis. It lias now been attempted to 
roughly de.seribc the manufacluro by macliiner' of a 
few of the articles in most general consumption, but to 
describe all the different applications and methods 
necessary for the jirudu. non of special pieces would be 
quite in)pos.siblc A slight difference in shape may 
necessitate a complete altcrati m in tho procedure of 
manufacture, and a «ystcrn of production in ono pottery, 
may be quite unsnded in 'anutlior. But one thing is 
certain, and that is tliai there is hardly a circular piece, 
if required in largo qiianl. , that cannot be made 
more economically by machinery than by hand, and the 
greatest interest often lies in deciding which of various 
methods on the machines is tho host, and what will bo 
tho most suitable forms for moulds and tools. 

At the end of this chapter should be mentioned the 
manufacture of pieces by dief. Tho press containing the 
dies consists of a vertical shaft which can be depressed 
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by a levor, ■wh4’)i, whjjin robasctl, returns to its original 
position by the action of (i countorpoiso. At the end 
of the shaft or plunger is fixed one half of tlie die or 
moula, the other iialf being fixed in a frame exactly 
under the plunger. A pjece of clqy is placed on the 
lower half of the metal mould, and the lover being 
depressed forces the oilier half of thd mould or die 
attached to the shaft down on to tho ciay, thus ‘com-, 
pressing it between tho two halve.? and forming the 
piece. In many pieces it is necessary to have minute 
holes bored in the dies to allow of the oscajio of air, 
and there is usually an arrangement of a rod worked 
by a ireadlo from below, which can bo pushed up through 
the dip to push out tho piscc after it is finished. Dies 
are not vpry generally used in the actual manufacture 
of earthenware, though ash trays, pickles, Ac., are often, 
made with them, and they may be applied with success 
to the manufacture of many small articles required for 
electrical or scientific work ; they are, however, usedi 
very largely in tho production of Ihiniblos and stilts 
and ispurs, to which reference will he made in due course. 

It is difficult to ajiprcciato the exact effect that the 
introduction of machinery has had and will have in 
the future in tho development of tho pottery trade. As 
has already hcen noted, the thrower has been ousted 
by the machine, which practically dominates the produc¬ 
tion of all round artielos, and has already made con¬ 
siderable inroads on tho territory of the producer of 
oval shapes. Flesh and blood cannot compete at any 
rate in cheapness and quantity with iron and steam. 
That prices have been very largely reduced is evident, 
and to tliat extent the public have clearly benefited, 
as it enables many, who formerly were unable to afford’ 
the expense, to procure maty articles which render their, 
daily hfe more agreeable and comfortable. 
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The worker turns out a. onsiderubJj^ larger quantity, 
than formerly, Tjut probaljy much tho same wage 
as he used to turn out tUe f nailer quantity; though 
it may perhaps be hold that though he has not absolutely, 
gained by an increase of wages, ho has some gain in, 
the ease with which ho can now prodm.* his work, as 
the actual labeur is much loss, though greater activity 
and cedority are required, d’he manufacturer probably 
comes off worst in tho final account, as ho has had all 
the expense of tlu- erection of machinery, but owing 
to tho conseqiicn't fall in price, ho has not reaped the 
boncfil that was to have been expected. The machinist 
and engineer certainly have largely benefited, 8« il teally 
looks as if the chief benefits have boon oonfened on 
those outside the trade. 

iThere is ono other iioint worthy of note, ,and that 
is as the tendency of m.iehinory is to the manufaoturo 
of round pieces, therefore „ll shapes except tho circular 
arc avoided as much as po.s.sil)le and the scope for tho 
modeller is considerably reduced. But perhaps the chief 
disadvantage in machinery is that only pieces required 
in very largo quanliuiv can ho made with ills aid, as 
the initial cost of took and moulds is so heavy. 
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DECORATION OF WARli IN THE ^LAY STATE. 

There are many simple ways of docoratilig^ ware in the 
clay state, and it is proposed to mention briefly some of 
them. 

By AppUcalion .—^That is, after the piece has been, 
made, and while still in the moist state, flgurc.s, flowers, 
masks, geometrical designs, etc., may bo made in' clay 
out of nioulds, either of plaster, pitcher or metal, and 
applied to the surface being carefully stuck on with 
slip. The superfluous slip is sponged off and the opera¬ 
tion is complete. 

Drapery, &c., may bo reproduced by dipping laoe net, 
&c., into liquid slip and then laying it on a plaater 
bat to slightly dry, or better still, first make a thin 
coating of slip on a plaster bat, then stretch the textile' 
fabric on it and cover it with another thin coating of 
slip. The plaster bat absorbs the water, leaving a thin 
layer of clay on the fibres of the matorial. Were it 
not-for the action’ of the plaster the interstices of tho 
fabric would be filled up as well. Tho material, whilq 
still moist, is applied to tho figure or piece, find during 
the firing tho material is destroyed while its clay 
facsimile is solidified. Ferns and leaves may be some¬ 
what similarly treated. 

By Impresswn.—Tins is either done by tho impression 
of small dies on the ware or by the use of rollets with 
different patterns cut on them, which are pressed on 
and run round the piece forming a continuous pattern. 
Tho ware must be sutficientty soft to easily' receive the 
impression, and yet of sufficient stability to avoid 
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deformation. This latter i\iylo of denflration is largely 
used in connection with tire latno, as the patterns are 
^ore easily applied to a reiolving piece. 

By Modelling, that is to say, the* piece when flnishod 
may be further modelled lyith the hands. Edges of 
vases may be waved or crimped with the finger.s, bodies 
may bo flattened in or twisted to^give them a grotesque 
appearance, Ac. 

By Building-up, as in the case of imitation basket- 
work or flowers. In the former case filaments of clay 
are pressed in a wad box through a metal plate pierced 
with the necessary sized holes, and woven or built up 
piece by piece in more or loss the shape requfbfd, and 
then lightly pressed on to a plaster form to give them 
the requisite symmetry. Flowers may be made by 
making the leaves or petals out of moulds and afterwards 
sticking them together, or if they are requir'd to bo 
of very delicate form, very thin bats of clay and gum 
may be made, which can bo cut and triininod into small 
pieces and moulded with the fingers. 

By Excision —^That is, by cutting out C''rtain parts of 
the piece as indicated by marks in the mould, which 
may also be refilled with coloured clays. 

By I’erforation .—In the commoner pieces, such as soap 
and sponge grid.? or fish strainers, this operation is 
carried out with ordinary hollow metal punches, but 
if more elaborate effects are desired the piece must be 
cut through with a sharp, finely-pointed knife. The 
points at which the incisions have to bo made are usually 
marked in the moulds. It is rather a difficult operation 
to satisfactorily accomplish, as, of oourso, if a piece is 
cracked or broken off, the previous work is valueless. 
Lozenge-shaped holes are some of the commonest in use 
and by no means the easiest to cut, and it is evident 
if one bar of this " lattice ’’ work is broken nothing can 
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remedy it, and however far Ahe work may bo advanced 
it must bo thrown aside JL useless. Much attention 
must also bo paid to avoid proseing the piece out of 
shape,'and it must'bo remomborod the more holes cut 
out the more fragile does, the pioc(; booonre. 

By Etching .—^Ware may be scratched with a graver, 
and any design almost may be thus oBtiuned, and if, 
clear patterns and clean linos are desired the ware iflust 
bo fairly dry. If etched when wet the needle will form 
little ridges on eacli side of the linos. These ridges may 
be afterwards coloured with a tinted slip, thus forming 
an outline to the design. The bast olFocts, however, in 
this class of work are obtained by dipping a light 
coloured body in a dirk coloured slip, or vice versa. 
By this moan,s the graver cutting through the film on 
the outside di.sj)lays the pattern in the colour of the body 
beneath, thus greatly adding to its a])poarance. Pressed 
pieces may also have their details, such as linos, dots, 
rosettes, marked out in coloured slips. 

Coloured Slips, both natural, that is coloured clays 
in their original,state, or artificial, that is clays coloured 
by the introduction of metallic oxides, may be largely 
used for the decoration of clay ware. The pieces may 
be completely immersed in one colour, or the outside 
may be dipped with one colour and the inside washed 
with another. Or bands of colour may be formed, and 
this effect is generally produced with the assistance of 
the lathe. The coloured slip is poured into a bottle 
to which is attached, through the cork, a tube with 
a moulh-pioce ; the turner blows through the tube and 
forces the slip out of a spout in the bottle on to the 
revolving ware. In the same way^ patterns are first 
impressed with rolleta and the coloured slip is blown 
into the depressions, any sujuerfluous clay is hhen turned 
off, leaving the impressed pattern alone coloured. The 
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whole piece may bo dijipeil .n one colour and then rings 
and patterns turned off ro 'oaiiiig tlio body beneath. 

Wlien a mottled appearaiiee is desired the coloured 
slips are placed in a rccej)ta,clo (ftvided into separate 
compartments, all.of which jire coniieotod by tubes with 
one common .spout or tap When the tap is turned: 
on they flow <n one stream but do not mix together, 
and thus cause a variegated or marbled appoanuico as 
they' flow over the ware, which is held underneath tha 
tap and turmnl from side to side till completely coated. 
This is known as ‘‘Mocha” ware. The slips should 
all 1)0 of the same degree of liquidity to ensure eqviality 
in the covering. Tobacco juice, mixed with wner and 
underglazo black, is sometimes introduced into the slip 
and produces an arborescent effect by allowing a drop 
or two of the licjuid to run down the piece before the 
slip is dried. 

By Engine mid Bose Turning .—Those have already 
been referred to in tho notes on turning, but the ware 
must bo drier than for the proco3se.s above described, 
anil it can with advantage bo made thicker than the 
ordinary run of ware to resist the pressure of tho tools. 
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GENERAL REMARKS ON CLAY WARE. 

Contraction has already been mcniioneS several times 
in the course of those note.s, and although firing, which 
is one of the causes of contraotion, has not yot been 
discus.scd, it may be as well at this point to offer a 
few remarks on this most important subject, as Irregular 
contraction is one of the most general causes of defoots 
of carth’oiiwaro as it is in all other ceramic productions. 
There are, roughly, throe periods during whioli this 
action takes place. 

Though the ware has already somewhat contracted in. 
the mould, owing to the alrsorplion of some of the 
moi.sturo in the clay hy the pkistor, the first jtfiriod 
may bo taken to ho from the tune th.o piece leaves 
the mould, while still moist, until it is as dry as it will 
become in the air or stove and is iu proper condition 
to go into the biscuit oven, that is to say, till the water 
which has boon artificially added to the various materials 
to ensure a thorough mixture and to render them plastic 
and workable has boon driven out, together with 
a portion of the moisture that was originally in them, 
more especially in the clays. As the water dries out 
of the mass the solid particles move closer togpther and 
the contraction or diminution of the piece oommences 
and continues till the particles can make no further 
progress towards each other. This probably does not 
occur till early in the second period, though the point 
is reached before the mass is thoroughly free from water. 

The second period is from the entry o^ the piece 
into the oven until the point when the particles will 
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begin to eombino by heat'and |onio of the component 
parts commence to vitrify. As has already been noticed, 
.water in fmo finished oarthenvvaro is non-existent, and 
therefore all moisture must bo driven out oompletoly, 
though at the same time sliiwly and gi'adually to avoid 
cracking. During this period, if the pieces have been 
thoroughly dried before going info the oven, the con¬ 
traction that takes place is loss than would be supposed, 
ITS, although the water is completely evaporated by tho 
increasing heat, it leaves tho mass porous and in a state 
of minute honeycomb, the dillorent particle,s having 
already approached each other as nearly as tlicy can. 
Up to this point tho process of drying has boi5ir purely! 
mechanical, and all the materials that have entered into 
(he composition of the body are in the same state as 
that in which tlioy were before being mixed, except 
that they, and more especially tho clays, have lost the 
water which was previously naturally held in suspension 
in them. Thus far, then, the contraction is purely 
ineehanical. 

The third ‘period is from tho point at which the 
particles begin to combine, to tint at which the highest 
degree of heat is reached and the firing finished. During 
this period a totally different sot of circumstances como 
into force and the component fusible parts become 
vitreous, 4nd tho higher Che temperature tho more will 
they bo affected and the greater will bo the contraction 
till the point is reached when no farther contradtion 
takes place. As earthenware bodies are usually very 
refractory, and the quantity of fusible material in their 
composition is kept vory low, the contraction in them 
at this stage is very small compared to that of vitreous 
bodies. So the more vitreous a body, other things being 
equal, the greater will he its contraction. 

In ordinary earthenware bodies the usual contraotiott, 
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is about one-twoUth, oij 8 poV cent., though as already, 
shown this will vary with its fusibility and the heat 
to which it is subjected. Contraction then dej)ends, 
largely on the moisture in the clay, and' the greater* 
amount there is in the cUy during- the processes of 
manufacture and the morn plastic it is, the greater will 
ho its contraction. The mode by which a piece is 
manufactured has also a considerable influence on it, 
and the more pressure that has been applied to the clay 
in making it the less will the contraction afterwards be. 
Thrown and turned ware as also machine-made pieces 
will contract more than pressed ware, and cast ware 
more than either, while articles made with motal dies 
by considerable pressure will contract least of all. And 
it is for this reason, as has before been notioed, that 
the union of parts of pieces made by different proces-scs 
requires so raueh attention, and the more plnslio the 
clay the more liable it is to defects from this cauisei. 

Difference in pressure is the gi'cat cause of irregularity 
in contraction, for which reason tlic seams of a piece 
whore iho moulds join are always apparent, however 
carefully they may be trimmed and cleaned off. For 
with equality in pressure and regularity, in thickness 
contraction is uniformly regular, and, should proof ba 
necessary, take an cqu,ally and carefully pressed bat of 
clay of uniform thickness and cut it into a oirole with' 
a pair of compasses, and after it has been fired, with 
the same centre apply the oopipassios, and tliough the 
diameter is smaller owing to tho contraction, the cirda 
will be found to be as perfectly true as before the 
firing. 

There is no bettor way of impressing on oneself the 
difference of contraction in tho various mafjerials used 
than by making a mould of the shape of a narrow tile 
or bar, say 6 in. X l|x ^ in., and from this mould 
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extracting a tile made from’each of thejiiatiorials alone, 
ba'l clay, china clay, flint, inn stone, just mixing 
stifiicient water with them to form a mass that can bo 
pressed into the mould. The flint wfli offer the greatest 
diffi'iUty owing to its being wUhout ])lasticit.y and having 
little contraction. When taken ou,t of the moii'd the 
tiles or bars of the materials will bo the sumo size.. 
They should then all bo fired in the same .igger in 
the biscuit ov,cu. The differonoo in the contraction is 
very groat, and once seen it will never be forgotten. 
The body mixture in u.so may also be moulded and 
fired at the eame time and the contraction also compared. 

It will bo also as woll to work out the proporTibns of 
the materials in the body in dry weight to obtain an 
exact idea of the quantities of the different malerialsl 
really entering into the mixture—wet mixing being 
rather misleading in this owing to the different weights 
per pint at which the materials are used. 

The principal causes of contraction in earthenware, 
then, may b,o .said to be the coming together of particles 
which were previously jircvenled from so doing by the 
mechanical prasenco of water, which has been driven 
out, and the slight fusing of some of the component; 
parts of the body. To which mu,st be added the pressure 
applied to the piece in the course of manufacture. 

It is noflecd that the vertical contraction in some 
pieces, and especially high ones, is greater than that 
in, the horizontal direction. This may be partly 
attributed to the weight of the upper part of tiro piece 
slightly compressing the lower, and thu,s assisting the 
closer contact of <he jrarticlos in the lower part, and 
this is especially to be remarkod in oast ware. Pieces 
are also likely to go out of proportion if they halve 
more than one centre point df contraction, and therefore 
largo and thick parts joined together by thin ones should 
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bo avoided as viuch as possible, and it is therefore 
important in designing models that the contraction 
should be calculated to a common centre as near as 
may be. 

Some of the chief defects in clay ware are as follows , 
cracked or crooked ware ; improperly stuck-up ware ; 
hollows or lumps in the pieces ; difference in thickness, 
and weight; diftorcnco in size, roughness, &c. 

Cracked Ware may be caused by getting it too soon off 
the mould, or in certain shapes made on outside moulds 
by leaving it on them too long—or, of course, by rough 
treatment. If certain pieces are liable to cracks, when 
looking over the w-aro, it is as well to pass a damp 
sponge over the place where the cracks arte likely to 
appear, and they at once become apparent, though in 
the white state the eye would have failed to detect their 
presence owing to the fine du,st caused in fini,shing the 
piece when diy, with flannel, lilliug and covering them. 

Crooked Ware may also be caused by removing it too 
soon from the mould, more es])eciaLly in the case of 
“flat” or by'bunging it too high, or from putting it 
to dry on crooked boards, or from pro.ssing it out of 
shape during the operations of turning, fettling or 
handling, or from unequal drying, one side being driof 
than the other. This is likely to occur when stoves 
are heated by fires placed in the centre of them. It is 
specially necessary to notice that the covers of pieces, 
such as soup-tureens and cover dishes, fit and are 
straight. Handles of cups, &c., must not only be exactly, 
upright but put on at the same level. 

Improperly stuck-up ware will also exhibit cracks, due 
either to the two parts not being in the same condition 
of moisture when stuck together, or to the use of too 
much or too little slip, of to the different parts not 
being properly cut and adjusted. 



feSNERAL REMARKS ON CLAY WARE. 177 

Tiallows or limps arc causcsl l«y lucxrids being worn, 
chipped, or defective, or by si lali bits of clay sticking 
t« the piece which have not been ri^movcd, and jvliieh 
have been rubbed into tho surface wlion fettling, or to 
inei^uality in tlio Oilcknc.ss duts to irregular pressure. 

IHffcrencte of ^thickness and ii-eight may bo cavrsed by 
impfjepcrly set tools, by insulEcient or too n-uch clay 
being removed by the turners, or by want of care on the 
part of the pressers by working away the clay in one 
place and leaving it in another, which is also a fortilo 
cause of cracks. 

Difference in size caused, often by taking toa^much 
off tho edge during tho operations of fettling or turning. 
This requires strict attention. Nothing looks worse than 
a lot of presumably similar articles varying slightly in 
size or height. 

Roughness is often caused by insufficient care in 
finishing a piece, or by tho use of coarse sponges, or 
dirty water, thus leaving a coating of slip or slurry 
on parts of the piece. 

The clay end is a most impoibint one, and (ho fore¬ 
man's duties are many and of groat consequence. He 
is responsible fey tho “getting up” of orders in clay. 
This rcquirn.s a good deal of nice uirangcmcnt to get 
through the^various pieces <),nd shapes required together, 
and to have suitable ware for the different parts of the 
oven always ready, so as not to cause delay in placing 
for tho want of suitable" ware. Both these points are 
of tho utmost importance, the first because, should the 
order go through the oven incomplete, some of the pieces 
must remain behind for the next, while thope that have 
gone on pass through their various processes, and on 
arrival at the finished warehouse have to wait there till 
the necessary pieces come through to enable the order 
to be packed' and sent away, which, both from tho 

N 
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customer’s and fee mapufaolurer’s point of view, is most 
undesirable. Ho should therefore keep a simple book 
which will show at any moment what part of his orders 
are actually made, and whether they are in the green¬ 
house or have gone into the oven. ’ In the latter case 
it is useful to note in the case of specially urgent orders 
the date of the entry into the oven. 

The second point i's also most necessary, as for want 
of proper ware an oven may be delayed a day, and 
that day can never be caught up again by any amount 
of work. Time is indeed money in the commercial 
pottery trade. Ovens require time both to place, fire 
arid cool, and a day lost cannot bo recovered, as these 
operations, more especially the two last, cannot be 
shortened. He is responsible for the receiving and 
looking over of the ware, and has to see that it is’ 
properly made and free from defect or blemish, and 
for the counting of it into the “greenhouse”. This 
is the name given to the store where the clay ware 
is received from the makers; it should be roomy, heated 
by steam-pipe's, which can be used if necessary, and 
full of stillages, so that the ware can easily be moved, 
in and out on boards. The biscuit placers withdraw 
the ware they require for the oven from the greenhouse, 
so it is desirable that they should be able to see at a 
glance what ware there is, in order to make tiio necessary 
selection for the different parts of the oven. All ware 
is looked over either before or on entering the green¬ 
house, and all defective ware is put aside, and the 
respective makers of it are called up in turn, the defects 
pointed out, which they remedy if possible, and if not 
possible, the piece is broken and deducted from their 
account. 

The foreman settles with the men, that is to say, 
they are paid in accordance with his account of the 
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•ware received without defect in gi^enhonso, if the 
system is to pay “good from h.,nd”. In some potteries 
it is the custom to pay “ good fionj oven ”, that is to 
say, the work is pai'd for after the firingj-Hnny defects 
in wanutaeturo than become apparent, and the expert 
can at once tell if the defect is duo to bad mal'^iig or 
to improper treatment in tho processes of placing on 
firing. But makers rarely admit that tho fault is theirs, 
however apparentand this system leads to continual 
disputes and unploa antness, and though at first sight 
it seems a fairer and more advantageous sj'otem, as 
many defects in work are very difficult to detect before 
firing, it must bo remembered that clay once; fired 
cannot again be used, as its properties have completely 
changed, and though tlio v rk may not be paid for, 
the whole of tho value of the materials is lo.st. Whereas, 
if every pieoo is looked over carefully before tho firing, 
by far tho greater number of the defects will be detected, 
the defective pieces can then bo broken, the v irk is 
not paid for, and tho material goes bade to the slip-house 
to be re-made. The ’os? is thus rodneed to the cost 
of re-making tho clay, and tho loss of time and cost of 
running the machinery, &c., in tb"' making of the piece. 

Tlio foreman also gives out all the orders for making 
to the men, and in every pott/"y the system will be 
carried out in a difff rent manner to suit the arrangement 
of its work. Ono oi tho best methods is for every man 
to have his book, in which ina older to make is entered 
up, and when he counts his ware tho quantity is marked 
off that ho has made, and when the order is finished 
a fresh ono can be put down, By this means, no matter 
how many men are at work it is at once known what 
each man is doing and how far he is towards completion 
of his order, and this is very Useful if for some unlore- 
seen reason a ijt of work has to be suddenly executed. 
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as it can at onso be ^oen what men can be taken off 
their present work and put down to the new. It also 
conslantly draws the attention of the foreman to tho 
rof^ularity and producing power of each man, as by 
looking through the man’s'book he can see at a glance 
tho amount of work he has been doing in the past weeks. 
The settling accounts would also show this, but they 
take some time to go through. Each man’s book there¬ 
fore becomes a record of what ho has done and a 
memorandum of wdiat he has to do, and there is no 
possibility of men making more than their order to avoid 
giving themselves the trouble of changing their tools, 
or of making mistakes in the quantity of each shapei 
and size Ihey have to make. 

These little matters are very necessary for propen 
organization, as a man who is absent from his work where 
machinery is used causes much greater loss than would 
be the oa.se where it is not used, as not only may it 
cause serious inconvenience by not having the work 
executed at tho time required, but all tho expenses of 
motor power, '&c., are incuirod the same whether his 
machine is running ,or not, and in his absence tho 
machine is of cour.se unproductive. 

The foreman is also responsible for the proper filing 
and setting of tho tools and for giving them out of 
tlie tool store as required. Each tool should have its 
number stamped on it, and a book should be kept giving 
particulars of its use, as sometimes a tool may be used 
for more than one shape. In many cases, especially 
when there are several adzes of the same shape, it is 
best to have the name and size also engraved or scratched 
on tho tool, as some of them look so mudh alike that 
a workman may easily make a mistake when a new 
shape is first put in hand. It is also as well when 
pieces are made in several sizes to have the number 
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and size slarapod in the 'liaiups can ciUier bo 

mode in pilclicr or plaster I'longh the former are the 
.best as they last longer and inalre a cleaner impression. 
This IS very u.sefid in the warehouses as it diminishes 
the chances of mistakes ir the sizes. 

Every workman should also have his mark or number, 
winch he should .slanx]) on his work ; I v this me.ins 
dideets and imperfect work oan be brougl t borne to 
their originator without finl. 

There are a m ntitude of small matters which will 
also require tlio foreman’s constant attention He must 
examine his ropes from lime to time so that any necessary 
repairs may bo done out of working hours, and thus 
breakdowns are avoided, as it is not the half hour 
that iho ropo is stopped tl"it mast be taken into oon- 
sidoralion, but the luui hour tliat every machine on 
that rope, loses, which may mean many hours of pi;o- 
duction lost unnecessarily, lie should be most particular 
in the oleaiiliiiess of the shops and beuelies, and e peeially 
iiLsist that all scrap chiv that falls from the bench or 
machine on the floor is at once picked up and not trodden 
about. 

iSciap clay should not he allowed in largo quantities 
on the benches, but .should be oniinually carried back to 
the slip-house or to the place nonointed for it. Turners’ 
shavings snould net bo allowed to accumulate under the 
lathes, but should oo taken back to he re-made ; at 
every week-end the her i.i s and floor should be 
thoroughly washed and cleaned, and all machines and 
took cleaned and oiled. The heads should bo unscrewed 
and the spindles oiled ami covered with inverted bowls 
to prevent dust working into the bearings, and whenever 
any sweeping in the shops has to bo done, the floors 
should always first be sprinkled with water to avoid 
dust rising. 
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Ho should permit po filing of tools at the honchos 
and only in the place specially appointed, and he should 
particularly note that the men when fettling their wor^; 
use clean water ani do not allow thoir jars to become 
full of slurry. This seems a small matter, but sometimes 
its results are far-reaching and most serious, ae, apart 
from the likelihood of its causing dirty and discoloured 
ware, it is a common cause of peeling. He should see 
that moulds w'hen finished with are returned to the store 
and not allowed to lie about the shop on and under the 
benches, where they are sure to get chipped and damaged, 
and some day when a few dozens of somo shape are 
requirdcf it will he found that the moulds are not in 
the condition they were supposed to be, and the whole 
order perhaps has to be delayed till new moulds are 
made. 

In fact the foreman should bo continually round his 
shops seeing that the ware is being produced as required, 
and giving his special attention to any work in which 
there has been excessive loss in tho past ovens, or to any 
difficult Work, or to any new shape in hand, and to 
stop anything that is likely to lead to defective work, 
land nip it in the bud rather than wait till it is ready 
to carry into tho greenhouse. In no trade is tho proverb, 
“ A stitch in time saves nine ” more applicable than in 
pottery. He cannot be too methodical in his work or, 
too strict in having the rules and regulations of his 
shop attended to. Cleanliness and order in the clay 
shops are as important for the good conduct of the 
business as they are for the health of the work-people 
employed in them. 

The foreman should be thoroughly in touch with the 
biscuit warehouseman in order to supply his wants, and 
before every oven is closed he should see if there are 
any odds and ends wanted to complete orders that he 
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can g«t in. When the o on is drawn atid sotted he 
should go through the detective Ware and note the reason 
of the defects, and if it is had workmanship ho sliould 
^ave the responsible person in kf soo it and explain 
to him how to avoid it ip ^future; should it he dup 
to any cause which ho is unable to oopo with hiiniajlf 
ho should at •once call tho managoi’s attention to it. 
By'attonding to those points faults are at onco corrected 
and not allowed to slide on; and not onlj' is it deprecia¬ 
tion of goods, coming out seconds when with reasonable 
care they might have come out firsts, that muet he con¬ 
sidered, but orders are delayed owing to tho biscuit ware¬ 
houseman not having the necessary goods of the proper 
quality to comjilete them. 

Those seem small matters, and so they are unless they 
art! neglected. The further tho course of the manufacture 
is studied tho more will it become apparent how abso¬ 
lutely each department depends on tho one before it, 
and delay or mistakes in one department will most 
assuredly show thcmseiveis in tho next. It may bo during 
tho ne.xt day or during tho next woeilc, hut show them-, 
selves they will, aud tiio carelessness or inactivity of 
ono person in not doing his work exactly when ho should 
on ono day may throw tho whole of a department out 
of work on another. So that it cannot be too earnestly 
insisted oi» that, when a system of organization has been 
decided on, every part of it should bo carried out exactly 
in its right order and at its right time. 



CHAPTER Xm. 

OVENS AND THBIR CONSTIUCTION. 

The ovpns aro tlio most imjjoriant part^of the potter’s 
plant, and it is on tlicir sucoos-sfiil mana^^ernent that the 
result of the business will larg'cly depend. Good biscuit 
w’are is absolutely necessary to make p^ood j^lost ware, 
and yet if the g-lost firing is not uj) to the mark the ware 
will bo inferior, no matter how gv)od the biscuit imiy 
have been. It is on these pnocossos that tlu' ware depends 
for its solidity, brilliancy of appearance, juid durability;, 
and it mattens little what care may have been bestowed! 
in llio potting*, glazing-, and decoration of the pieces 
if the firing is not satisfactory. It is in this department 
that more money i.s lost than in any other, ajid any 
time given up to the correction of defects, or to the 
lessening of brealvage and loss in the ovens, is indeed 
well .s])ont. 

Thorc have been many different forms and shapes of 
ovens iin use for the firing of earthenware, but the iypQ 
of oven to-thiy is very similar in nearly all manufactories, 
though there are considerable differences in the methods 
of working them, but on the whole there has-beon very 
little chango in the methods of firing eartlumware 
amongst Iho bulk of the manufacturers, and much the 
same systems are lo-day adhered to that were in usa 
a hundred years ago. Tlie general typo, then, of oven 
is circular and domed at the top, having much the same 
shape as tho old-fashioned straw beehive. 

The mouths of firing grates are situated at tho cir¬ 
cumference of tho base, anditho flame is divided before 
entering into the oven chamber, part of it passing 
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horii^c)iil,ally through tho fliu's undei tho bottom of the 
ovoii, and cvonl.iially issuing fnto tho woll-hole in tho 
centre of the bottom, tlio rcuoiiiidcr rising through small 
chlnmoys or “ hags ” direct from the‘mouth into tliM oven 
chamber at the sijfos. Tlie^oven may be dividixl into 
three prineijial jiarts : the mouths, tho flues, and tho 
firing chambert These may bo said to be common to 
all Harthenware ovens ; but in tho dilforeni. parts of 
ovens there are various divergencies, and it is proposed 
briefly to refer to some of thoiii. 

Hobb-mouOiid Ovens —In these ovens tho mouths 
project fiom the sides about 18 to 21 in., and tho coal 
is fed into tho mouths from the top through a sijuaro 
hole which can bo covered with a lireolay quarry. This 
was the old-i'a.sluoncd melhoil, still however largely in 
use lo-day, tho idea being that by this means cold air 
could not so easily draw into the flues when ‘‘baiting” 
or putting in coal. Tho stack springs from tho shoulder 
of tho oven as a rule. 

Hovel Ovens.—Ill this case tho oven stands in tho 
Centro of a circular hovel, whi'h rises to about tho same 
height as the shoulder ol' the oven jierpendicularly, and 
then arches or narrows over the oven like the shoulder 
of a bollle, tho neck forming the stack to carry off tho 
smoke. There is just suflicionl space left between the 
outside of»tho oven and tho wall of tho hovel to wheel 
in the coal and to shovel it into tho moulJis. Tho 
advantages of this forip of ovon are that tho mouths 
are protected from wind and currents of air, and that 
repairs to tho oven can bo excouted with facility, as 
it stands detached in tho centre of the hovei. The di.s- 
advantages are that the space round the ovon ie very 
conlincd for firing, tho heat often being unbearable, and 
that the dfaught is sometimes rather defective. 

Stack Oiiens.—That is to say, with the ovens and stacks 



186 


THE MANUj'ACTtTBE OF EARTHENWARE. 


built together. This js often the form adopted when 
ovens are grouped toglthor under one lai'ge roofing, the 
stacks rising through the roof. Their chief recommenda¬ 
tion i!) that they aife solid and compact; but they have 
the inconvenience that whe^i the montlis are first lighted 
they are apt to smoke and fill the shop with dirt, as 
there is no escape for the smoko backing out from the 
mouths, up the stack ; they are rather more difficult to 
repair, and they certainly take rather long to cool down. 

Down-Draught Ovens have come largely into use lor 
biscuit, as it is considered that they are more economical 
in fuel, and that they can bo worked to produce a more 
regular heat all over the oven; they arc also generally, 
used in firing firebricks. They are constructed in several 
ways, some with a chamber underneath the oven into 
which the down-dnaught flues run, and from this chamber 
a main flue is connected with a stack or shaft standing 
apart from the oven, the stack being used in commoni 
by several ovens. The flue to this stack is furnisliod 
with a door that can be opened or closed at wiU. The 
oven has also a stack like an up-draught oven, but with 
a damper on the crownhole that can be opened or shut 
by a lever. 

The oven is started in the same wuy as an up-draught 
oven, but when it has sufficient heat in it the damper^ 
on the crownhole is closed and the door in the flue 
to tire outside stack is opened, and by this moans the 
heat is drawn down into the bottom of the oven by 
the flues, any surplus heat passing through the chamber 
to the outside stack. The name for this class of oven 
should be “up and dovm-draught”, as the oourlse of 
the draught is changed during the firing from up to 
down and down to up, according to the heat prevailing 
in the top or bottom of the* oven. It must "bo admitted 
that the down-draught pven is scientifically the more 
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' correct, as the gasoS and ai,’ have further to travel 
they are thus more mixed together, as they pass among 
l^e bungs up to the dome ainl are there deflected down 
among the bungs again to the flues'in the bottonj, and 
the oombustion is ^ore oonjplete. Prima facie, this, 
coupled with a diminished consumption of fuel, would 
indicate that tHis class of oven is the best, bu,t it lias 
to b5 taken into consideration that the first cost of down¬ 
draught ovens is heavier, both owing to the arrange¬ 
ment of the flues and to the extra stack outside, and 
that they requ,irB far more repairs, and that these repairs 
are more costly to carry ou,t than in up-draught ovens. 
In fact it is often difficult to locate a stoppage in a! 
flue without pulling down a lot of brickwork ; added 
to this, they inquire more attention in firing. Messrs. 
Minton’s and Hoby’s patents are reckoned some of the 
host in this class of oven. 

These ovens may al,so be built with a big flue instead 
of a dome underneath, and also, to avoid the expense 
of an outside stack, a wide flue may bo cairried up thei 
Up-draught stack outside and joined into it above the 
damper; but the draught obtained by this means is not 
Butficient, and if several ovens are to be built on the 
down-draught system it would probably be cheaper to 
build an outside stack in connection with them all, and 
the working results would- undoubtedly be better. 

Bars .—It used to be, and still is in many places, the 
custom to tiro biseuit-oyens from the ground, that is^ 
without any fire-bars, it being alleged that there was 
thus more coal space, more room for clinkers and refuse 
during the lengthy time required to tiro a biscuit oven 
(some 45 to 60 hours or more), and with bars it would 
probably be necessary to punch or cut out during the 
firing the clinkers that had •been formed, and thu,- cold 
air would be admitted to the oven through the mouths. 
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which would crack and lu'calc safrscr.s and dnnt waro. 
Also in (ooling;, willufat bars tlic air liad to pass throug^h 
a big licdy of .slowly dying fire, and thu.s the oven cooled 
far hiore .slowly than if bars wore u.sed. In the latter 
case, the fire being smaller and soon dying down, the 
cold air woidd quickly obtain admission and thu.s cause 
dnnied (cracked) wan', Ac. But these inconveniences 
do not arise if care i.s e.vorcised, and the combustion 
being much more perfect with bars, bars are gradually 
being adojded alnio.st everyvvhorc, both for biscuit as 
well as glost in all classes of ovens. 

The SheU'lon Oven —Thi.s is an oven which of late 
years has become e.xceeilingly ]io|)ular, and it seems to 
combine all the bo.5t qualities of the iliffercnt up-draught 
ovens. It is simple in working, easy to repair, clean, 
and it gives satisfaclory results It is jiroposed, Ihere- 
foro, to give rather a fuller descrifition of it with some 
measuronient.s. 

As a rough-and-ready rule, bi.scuit ovens should be 
about 18ft. Gin., and glost about 14ft. Gin., interior 
measurement. These arc nice, workable sizes. Biscuit 
ovens much larger than thi.s, of 21 and 22 ft., and glost 
of 18 to 20 ft., will give fairly satisfactory n^sults; but 
these very large ovens, though economioal in that they 
will fire more ware with a proportionately loss quantity 
of coal, require most careful attention to gTit a regular 
heat all over them, and the general consensus of opinion 
is against ovens of over 20 ft. 

Large ovens fake longer to set in and draw, and 
longer to cool, and for the general manufacturer, ovens 
that can be got quickly in and out are the best, as it is 
then easier to “ get up” orders, and the packers are 
kept regularly at work as there are constantly ovens 
being drawn. The broad principle in the construction 
of a skeleton oven is that the stack is supported round 
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Wic oven proper by a scries of arches, Jeavin<? bei-ween 
the slioll or arches and the oven jfroper a space varying 
fjjom 3 fo 7 in. That is to say, tlio fiust 3 ft. of iho 
Oven anvl outside brickwork, up to the toj) of the mouths 
are built solidly together, bu^ from this point upwards 
the oven proper stands absolutely indopeinh'ntly and is 
not in contact witli the shell. The advantages of this 
are, facility in repairing the oven, raphlity m cooling, 
and freedom from dirt, as the smoko from the mouths, 
when first lightyod, pusses up between the shell and tho 
oven through the arches. The spaco occupied by the 
oven is .small. 

It will juobahly bo best to give tho mcasuronionts of 
an oven and afterwards to oiler some remarks on its 
ooiiRtruction. For iliis purpose wo will take as a type 
a glost oven of 14 ft. G in. inside measui'cmont. 


Dimension op 14 ft. Cin. Skeleton Glost Oven. 

Interior Measuiement'i. 

Width from side to side ....... 

Height from centre of bottom or floor to centre of crown or 
dome .......... 

Height from bottom at side to sliouldei from which the dome 
arching starts .... .... 

Height fiom bottom to top of brickwuik of tiio bags 

Height from fire-bars to top of brickwork of the bags . 

Width of bags inside brickw’ork at top .... 

Depth of bags from front to wall of oven .... 

Width from bsffe to bag, i.e., distance between tho brickwork 
from one bag to another . . .... 

Width of centre or well-hole in the bottom . 

Width of centre or crown-hole »n tin- dome .... 

The number of smoke-holes is 9, and their size . . (sq.) 

(Placed about equidistant between the shoulder and the 
centre crown-hole.) 

The number of shonlder-holes is 9 . . . . (sq.) 

The number of cooling-noles is 4 . . . (about) 

(Each fitted with damper and lever.) 

Trial-holes—the height from the bottom to the lower ones . 

the height from the bottom to the upper ones . 

Spy, or regulator holes—height from the bottom (passing 
through the brickwork of the bags). 


ft. In. 
14 6 

17 0 

12 6 
2 9 
4 6 

1 4 
0 8 

2 4 
0 9 
1 6 
0 a 


0 3 
0 9 

1 3 
7 0 

1 7 
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it. in. 

The rise of the flues from l^he mouths to the centre . .18 

The number of flues running into the well-hole would bo 9. 

> Bxlerior Measurements. 

Height from outside floor to oven floor . . . .19 

Height from firing floor to shoGlder from ^hich the stack 

starts. 17 0 

Total width of shell of oven . . . >• . . 20 6 

Height from floor to top of stack.fO 0 

Width of arches in shell over mouths.3 0 

Width of brickwork between each arch . . . .38 

Height of arch from floor to centre of arch . . . .69 

Height of arch from top of mouth arch . . . .36 

Clamins—Height to spring of arch.5 3 

Height to centre of arch.7 0 

Breadth halfway up outside . . . .30 

Breadth halfway up inside.2 9 

Breadth at bottom*.16 

Iron arch supporting the stack over the clamins— 

Width.9 6 

Height from level of flre-bars to centre of arch . . 11 0 

Height from level of Are-bars to base of arch . . .99 


Measurements of Mouths. 
The number of mouths would be 9. 

The number of flues from each mouth would be 3. 


The depth of ash-hole below floor . . , ,18 

Bars—Height from bottom of ash-hole . . . .13 

(That is to say, about level with the firing floor.) 

Height from top of bars to the bottom of the flue . 0 11 

(But the bars should slope downwards and be at 
least one course of bricks lower behind than in 
front.) 

Height from the bars to the top of mouth arch > .26 

Height from the bars to the top of Houster arch . 0 10 

Mouths—Width of mouth at bar level.2 8 

Depth of mouth, back to front . . . .36 

Flues—Width.0 6 

Depth (4 bricks).0 11 

Distance from mouth to mouth at bar level. . .60 

Distance from mouth to mouth at bar level each side of the 
clamins.5 4 


CONSTRUCTION. 

Firehriclc Work.—All bri^kwoi^ in oontaot with the 
fire must be firebrick and never less than 9>in. work. 
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The joints shouldi all bo -wiih fireclay,mixed up with' 
just sufiicient water to make it 'Workable ; in foot the 
lies tho bettor. All joints shouJd bo made .is small 
as possible, only using tho clay absolutely neoo.ssotry to 
lay tho bricks in. • Firebricks of various shapds and 
sizes will be reqnired such as flat-backs x 5 X 9 for 
tho mcdfeathers and mouth.s; ordinary size 21 X 4| X 9 
for general work. Arch bricks for mouths, bull-heads 
or wcdged-shapod bricks for tho oven crown, varying 
in thickness from 3j at the top and 1| at tbo bottom 
to 2| and 1|, all being 9x4 in length and width. 
Split bricks 2 in., 1 in., and | in. thick for places where 
it is neces.sary to reduce tho heig'ht of a course. 

“Oven bottoms,” which cover the flues from mod- 
feather to medfeather, are matched or grooved and 
tonguod to fit into each other to prevent sand and dirt 
working into the flues. These are tho most generally 
used bricks, though there are other shapes, such as largo 
hag-bricks, regulator bricks, both long .and short, circular 
bag-bricks, &c., which may bo used with advantage. In 
firebricks, the very best :me always the cheapest, os bricks 
that are soft and will i.ot resist the heat may be the 
cause of heavy losses. The fireclay in which they are 
to be laid should be mixed with as much fine grog 
as possible, as by this means contraction is diminished', 
and this is the chief point t6 bear in mind in connection 
with all firebrick work. On no account should lime 
or mortar bo used in any place that is likely to be 
affected by the fire. 

Ordinary Brickwork of tho shell and stack can be 
9 in., strengthened where necessary up to 14 in., and in 
building the stock a manhole must bo left just above 
the shoulder to enable the builders to get in on to the 
dome of the oven in case ol necessity for repairs and 
clearing out the shoulder and crownholea. The stack 
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being built coiio .shape gradually decreasing towards the 
top till it reaches the 'neces.sary height. The oven and 
ordinary brickwork are built together up to the top o*^ 
the mouth.s, that is to .say, 3 ft. 3 in. high from the 
firing floor, and up to tliis <point the ordinary brickwork 
should be 14 in. at least. 

The Space between the shell and the oven proper^will 
bo about 7 in., but between each mouth, or rather between 
each arch over the mouth, the shell i,s built with a rib 
or buttress in.side from the foundation to the shoulder, 
making the brickwork 14 in., and leaving at these points 
a space about Sin. l>otwoen the ordinary brickwork and 
(ho oven. If considered necessary a brick or two may 
bo tied into the.so buttro.sscs from the oven at the 
shoulder, 

Jronnrorlc .—The "Imnts”, as tlio iron hoops that tic 
the oven together are called, should be | in. thick and 
about 4 in. broad. Almut eight or ten of them will 
be nooessaiT round the oven; (hero should be three or 
four of them close together or a few inches apart just 
under the shoulder of the oven, as this has to support 
the -weight and prc.ssu'ro of the dome;, the reist may 
be distributed about 1 ft. G in. to 2 ft. apart down the 
oven. 

The bonts arc in various lengths and joined by square 
rings, (ho end of each piece of bont being nont round 
the ring. It is as well that the joints of the different 
bonts should come in different parts of the oven and 
not one over the other. At one point in each bont 
the joint is made by turning up the two ends of the 
bonts at right angles, and a hole is drilled through each. 
Through these two holes is passed a bolt about f in. 
thick, screwed at one end and furnished with washers 
and a nut; thus the bont, When placed in position, can 
be screwed up quite tightly to clip the oven firmly aU 
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round. It is as well to Ipuvo brietrs protruding from 
the oven in two or throe pbuiO at the lioig'lit of ctich 
l*)nt to sujiport it and prevent all ohanoe of it sliiiping 
down should it booomo slack. 

It will bo found •necessary* when )ui(ting on a bont 
to liiunnior the bont into the oven wherever it bulges 
in order (o screw it up closely to the brickwork. Tho 
bonts round the shell iioeil not be quite .so string, and 
if they are 3 in. wide it will be found .sullicicnt. Two 
bonts should bo phu-od round tho llouster arch below 
the baiting mouth and one above tho arches in shell 
to hold them securely. One bont should bo about half 
way lup to tho shoulder, which will just cli)) above the 
iron arch over tho clamins which so largely supports 
the stack, and one below and one just above tho shoulder 
where the weight of the stack ooinos. To keep tho bonts 
in the shell in position it will sutlico to drive a nail 
or hook or two in tho brickwork under them. 

The Arches in tho shell shoidd each bo strengthened 
by I in. iron, 3 in. wide, bent to tho necessary shape 
of tho arcli and to the curve of tho oven. At each 
side of tho Clamins (afe tho ontranco to the oven is 
called) is an upright pieoo of iron rvhich may be either 
castor wrought, bent to follow tl :0 outline of tho clamins. 
It should be 3 or tin. wide and fin. Uiick, with a 
cross-piece 3f about the saAe sizo bolted on above the 
clamins, holding tho two uprights firmly together; the 
lower ends of the uprights should bo embedded in the 
brickwork, but to give greater rigidity, it would not 
be amiss to have tho lower ends also bolted together 
by a cross-piece passing just below the top step into 
the oven To these two uprights ore fastened tho bonts 
which pass round the oven at the height of the clamins 
and which would otherwise paiss across the clamins and 
stop up the entnanoe to the oven. 


o 
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Tlio upriglits'" are ijltod with sookots, M'liich may bo 
foniKxl by some of tho bonfs 'wliore fiii>y are attacliod 
to Ibo uprights, .and into these sockets are fitted twij 
iron tie.s across the clamias during the tiring. Tliey 
sliould be about 1 ft. Ginf. and 4 ft' above tho top step 
into tliO oven. This increases tho stability of the up¬ 
rights and holp^ to resist the .strain on tlin bontf), as' 
in firing the heat invariably expands the oven a little, 
and it is for this reason tho bonts are neecusaiy. They 
should he looked to from time to time, as they some¬ 
times burst and may injure tlio men attending to the 
oven. 

Iran Arch over the Clamins —As the claiuins oomo 
between two of the months it would be very difficult 
to form brick arches in tho shell over these two mouths 
and over tho claniins as ivell, so an iron arch is used 
arching over the claniins and the inoiith on either side. 
It therefore has to support a considerable part of the 
■weight of the stack. The girder for this is made of 
two pieces of l|in. iron in. wido, boltcil togothef 
about 3 in. ajiart. The two pieces must fiibt bo bent 
into the shape requiroci(, that is to say, they must be 
formed into an arch 9 ft. 6 in. across from foot to foot, 
the arch having a rise from foot to crown of l.ft. Sin. 
They must also be bent to the curve of the oven; that 
is, they must form ])art of the circumference of a eirolo 
20 ft. 6 in. across, or tho size of the outside of the oven 
shell. 

The pieces of iron should be about 3 ft. longer than 
required, so that each end may be turned up 1 ft. 6 in. 
or so and bent slightly inwards to form feet on which 
tho arch may rest, and which can be built into the 
brickwork. Under each of those feet iron plates 1 ft. 
wide and 2 ft. long should be placed to avoid all chance 
of the feet crushing the brickwork owing to the weight 
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tlio arch vrill have to suppoit The ta-o pioccs ot iron 
can he drilloii about every foot in? firmly boltal together 
with washers between to bee]) ihem .“J in. apart, and they 
thu.s fiiim a rigid giriier of the .shape reipiirod. 

Tlie lieight at which the Jeet of the arch will bo built 
into ihc iiriekwork i.s, from the firing floor, 9 9 in., 

makjng the total height from the firing floor to the 
centre of the arch 11 toet The floor from .vhich the. 
firing and iilacing are done is on a level with the fire¬ 
bars, and there ai three stojis up to the oven floor 
at the clamins, a total lieight of 1 ft. 9 in. Th„ mouths 
on Cttch side of the clamins .should bo jilaced as close 
to eaeh otliei a.s the clamins will allow, to avoid upsetting 
tlio flue ))hui more than necessary. 

Ovni Bars are made in .' i.iny .sliajies and sizes, hut 
by far the most dur.ihle aro old .steel rails, or railway, 
iron cut into the necessary lengths. They aro rather 
heavy to move in and out ol the mouth,s, but they last 
almost any time, do not bond, ami leave plenty c space 
for the adinnssion of air wllhout allowing the firo to 
fall through them. Kach leipirth should liave a hole 
drilled in Iho end, by which it can bo more easily pulled 
out of the mouth. 


BUILDING. 

In building an even a firm foundation is required; 
this is absolutely c .sential, as, no matter how earcfully 
an oven be built, it will nc. : give satisfaction unless 
the foundation i.s absolutely linn. An oven is exceedingly 
heavy, and should the foundation give ovc- so little, 
the constant rcpal'-s required and the lo.sses from flues 
breaking through and ovens drawing air, &c., soon mount 
up to many times more than the amount it would 
originally have cost to secure a firm foundation. 

To secure a good and dry foundation for the bottom 
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of tlio ovoa it is neopssary to take out three or four 
feet of soil and fill up solidly with broken bricks; this 
avoids the defect of the oven sucking- moisture from 
the surrounding soil when firing. Tbi.s foundation is 
called the Cork. The oilter circlet should bo -whole 
brides, and -when each layer of broken bricks has been 
laid, fine grog (g^rouud up .siig-gcrs or other lirod material) 
should be riddled into the inloi-stiees and all holes should 
be filled up with broken shards. No wet material or 
clay should be used whatever, and only material that 
has already boon fired and has thus had all the con¬ 
traction taken out of it. As the cork rises to the height 
required it must bo graduated from the side to the centre, 
giving the same pitch as the flues are ultimately intended 
to have. 

When the cork has reached a suflioient height and 
the rise in it is exactly as required, fine fired sand or 
grog may bo riddled on in just sufliciont quantity to 
form a smooth surface on which the first course of fire¬ 
bricks can bo laid which form the flue-bottoms; and 
they will therefore have the necessary rise from the 
mouths to the well-hole. When the foundations have 
been laid and the cork fairly started, the position and 
sizes of the ash-holes and mouths should bo laid out 
in accordance with the measurements already given, and 
to secure absolutely circular building of the oven an 
iron rod should bo fixed firmly in the centre of the 
oven cork ; a flat board is then required about 3 in. 
wide, having a hole at one end to fit over the iron 
rod. The exact distance from the centre to the circum¬ 
ference of the oven is then measured along the board, 
and at that distance the board is cut to a point. It 
thus forms a radius of the circle and con be turned 
round the oven, every brick being laid just touching 
the point of the board; another board may be out in 
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the same manuer for the sdcII, and bv this means the 
0'’pn will be built truly circu'ai*. 

, The Mouths .—In building .he mouths the arches are 
made sloping sliglitly downwards,, lhat is to say", each 
course ol arch brit-ks is 1} tn,2 in. lower than the course 
in front of it; by this moans the flame is deflected 
down towards*tho flues. Tlio finding mouth may be 
furnished with iron doors or parl.ly built up with fire¬ 
brick, leaving an opening I ft. 4 in. wide and 1 ft. high, 
slightly arched; tb s is quite sulliciont for baiting, and 
a fireclay covering brick can be placed in front of it. 
The latter system works best in the long run, as a broken 
brick is easy to replace, whereas iron doors soon get 
out of order and twisted by the heat, and are expensive 
to replace. The different parts of the furnaces are 
called—UegLilator hole.'. Mouths, Gluts, and Ashpits. 

FLUF rt.AV. 

The last and by no means b’ast important part of 
the building of tiro oven is the arrangement of the flues. 
It is very easy to draw out on paper a flue plan which 
looks exceedingly preri_> and ■■•hicb ought to work 
charmingly, but it is very difficult to work accurately 
to plan for the following reasons : In a plan it is 
easy to draw the medfeathors gradually decreasing to 
the cenfreo; but when they mive thus decreased, on 
what are the botfim bricks which cover the fluee to 
rest ? for they have to supo the whole weight of the 
contents of the oven. The joints of the oven bottoms 
must therefore come well on to the medfeathors. There 
must in fact bo a little give and take in putting in 
the boltom, and when it is put in it never looks quite 
so pretty as the plan. 

It is best to lay out the‘flue plan with loc.^e bricks 
on the cork, or at least one-quarter of it before starting 
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to "build the flues ; and lioro more than anywliere must 
it bo insisted upon that tlie least possible moist material 
•with contraction in it should bo used. 



Flue Plan of 14 ft. 6 in. Oven. 

THitie=Mouths and flues. 

Black =Hedfeathers and brickwork. 

The middle flue, from the mouth to the centre, is built 4 bricks high. 
The cross flues are 3 bricks high, the fourth brick forming 
bridges across the flues, and thus giving better bearing for the 
natched oven bottoms. The well-hole ring may be supported on 
bricks on end, probably arch pr wedge-shaped bricks. 

The number of side flues between the mouths vary according to the 
idea of the builder—anything between 3 and 5 being suitable. 



OVENS AND THEIR CONSTRUCTION. 


199 


• T}io groat objeot in a good fluo arrangement is to 
got suffloiont draught to tlio oentr^ and yet, by blofking 
tho flues in different places, t/- b ild tlin fire in the bottom 
so as (o work thoroughly through aril the flues. .It is 
therefore evident that mu.eh deirends on the size of tho 
oven, the pitch of the fhie.s, and tho draught or pull 
from the stack;* the arrangement and height of the bags 
insidt!, and the quality of tlie coal imed in fir'ng mu.st 
also bo taken into consideration. Still, the more flues 
them ,are in the botlom tho hotter, as long as it is not 
dangorou.sly wc-akened. A fluo plan i.s annexed, and 
it can only bo .said that it has given satisfactory results; 
but, as has been alremly remarked, what suits one oven 
may not suit another, and porhap.s nothing varies so 
much ms the rise required in the fluns to obtain satis¬ 
factory roKults in diili'nmt ovon.s, and tho larger tho 
oven irsually tho greater tho amount of rise that will 
bo required. 

Tho medfeathc'r.s forming the flues and sujiporting the 
oven botioni arc built four bricks high from the mouth 
to tho well-hole, ami they start at the mouth 4| to 6'in. 
wide, decreasing as the.- convi I'ge toivn'd.s the centre 
or run into each other, and care must bo taken in cutting 
tliom away to leave sullicicnt s .pport for tho bottom. 
There should be three flu('.s from the back of each mouth 
—the centrt! one running .s;liM,ig ,t through to tho well- 
hole, the remaining- t.v.-o gradnall.y running out into the- 
side flues. At each side of the mouth at tho back a fluo 
runs round tho cireumferonce of tho oven into which' 
the .side flues work. The bags rise directly from the 
mouths into tho interior of the oven. The ring round 
tho -wcll-holo is ..ado of fireclay in two or more pieces, 
and should bo about 3in. thick and Gin. wide. 

A thorough repair and relaying of flues, oven bottoms, 
and bags (ridding) costs aboul; £30, and an oven will 



200 THS MANtJFACIDRE OF EARTHENWARE. 

f 

probably require it every three years, though this will, 
of course, depend on the work it has done. An oven’s 
life is roughly estimated for commercial purpo-ses at 20 
years' There are,'besides the ovens mentioned, many 
others that have been or^that are m uso in differenjt 
countries, some fired' by gas, others by oil;i some two 
stories, others even three or fou,r stories' high, the heat 
passing from ono stage to another. 

Continuou-s ovens of various construction have also 
boon tried, and no doubt umler varying circumstances 
they have been and will be succesisful, especially when 
under the .superintendence of those who have made a 
study of the construction of the particular oven and 
the methods necessary for .securing satisfactory results, 
but so far none of them have come into general use, 
and probably tho same ovens in the hands of people 
not thoroughly conversant with their peculiarities would 
result in complete failure; and it must be remembered 
that the firing of ovens commercially is not and never 
can be wholly in the hands of scientists, and cannot 
be conducted as an experiment would be, in a laboratory 
with costly appliances for verifying temperatures, &o. 
It is not as if an oven wore fired only oocatsionally, as 
on works of any size there is always an oven, either 
biscuit or glost, being fired, and several firemen and 
sitters-up are nece.stiary, as they require comiant atten¬ 
tion. If it wore necessary to have a band of highly 
paid chemists to look after tho ovens the outlook for 
tho potter would be dark indeed in these days of keen- 
cut prices. 

Firing to-day is for the most part in tho hands of 
sufficiently skilled men, who are gradually, with the 
general advance of education, becoming more observant 
and careful in their methode, and are perfectly capable 
of managing the ovens in present use. At the same 
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time it must be fully adiuittcd that they are very 
prejudiced against tlio iiitrodection of new systems of 
■jliioh they do not at once oce the advantage, and any 
difficulty or mishap is at once put" down to the'fault 
of the sy,stem and jiot to thcv,way in which it has been 
worked, <he latter being as often as not the true reason; 
and the failure? of the new system is at once contrasted 
with* the success of the old. 

Aj>arl from this, the ordinary manufacturer cannot 
afford to make the nece.ssary experiments, as any experi¬ 
ment, unless made on a commercial scale, is absolutely 
valueless; there is nothing so mi.sleading as to make 
experiments in firing on a small .scale; .sytstems often 
woik wonderfully on a small scale, and when applied 
to ovens with greatly increased Hun length prove quit© 
unworkable. Those trials on a small scale are usually 
made with the greatest care, with .skilled assistants, and 
under totally different eirciimstauces to those which they 
would undergo in the work of an ordinary pottery. 

Almost every oven requires following differently, 
hardly two requiring exactly tho same treatment; and 
to got the best results ''rom an eien a man must have 
fireil it .several times to know its little peculiarities. If, 
then, a manufacturer wishes to start a now system oj 
oven, it must be fired four or five times if he wishes 
to give it ti f.ur chance Wluro it can. be deedded if it 
is good or bad, as my defect may bo dup to his faulty 
method of working, and n ‘ '.i tho system itself. 

Suppose the result be bad, what manufanturor, apart 
from the first cost of building now ovens, can stand 
oven after oven coining out bad ? Not only is it the 
loss of material and wa.ges paid, but tho loss of time 
and tho inability to complete his customers’ orders that 
must bo taken into oonsiddration. It is tho bC.:’e on 
which experiments must be undertaken that deters many 
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a manufacturer from making changes, for it is not 
sufficient for hifti to know that such and such a system 
has boon successful elsewhere; he must know the class 
of ware being p'roduoed, the body and the glaze 
employed, and the conditions under which the system 
is used. In fact, to .shut on any new system of tiring, 
it is essential that the manufaeturo:- should have 
personally scon the sy.slem he proposes to adopt succc.ss- 
fully worked under .siniihir conditions to those with which 
he has himself to deal. 

There are doubtless cheaper and Ic.s.s wasteful systems 
in use than those employed by the English potter, which 
he could to-day use if ho were prepared to change hig 
mixtures and .sy.slem of manufacture. But would that 
bo a stop in the right direction. It might cheapen 
his production; but would it improve it ? There is 
little doubt that the majority would be against altera¬ 
tion in this direction. To obtain a more equal heat 
all over the oven is no doubt advi.sablc, but it must 
not bo lost sight of that different heals are required 
for dilferent articles and ditferent colours, and it would 
not be an altogether umnixed blessing if there was no 
variation of heat in the various parts of the oven. 

Those remarks are not intended to deter manufacturers 
from making experiments, but merely to point out that 
the cost of failure should always first be calcui’ated rather 
than the protits of success. 
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SACGEltS AND S/IGGER-MAKING. 

Before procc'cding to jilacing and firing, tlio manii- 
factflring of saggprs must lie rpi'oiTpd to. Wi.re noithoii 
in the biscuit nor in the glost oven can bo subjected to 
the direct action of tho fire, anil therefore all ware must 
be protected by being enclosed in saggers, which are 
fireclay boxe.s of various shajies and heights, though tho 
most Commonly used forms in modern manufacture are 
either round or oval, as it is found that tliese are the 
mo.st convenient shapes both for filling with ware and for 
close arrangement in fhe oven. It is very nccos.sary 
to have a large stock of saggons in order to always 
have snitahlo sizes in whi'h the variou.s ware can he 
placed. 

Firing is probably the most expensive part of tho 
manufacture of ordinary ware, and tliereforo it is of 
the uimo.d neceasity liia; saggi.i; should be thoroughly 
filled. To do’ thi.s it is nocesary to have a stock of 
saggeis considerably greater thuii will suflieo to fill tho 
ovens, and Ihe more general tho trade tho greater the 
number of daggers that will be iiquired to ensure saggers 
of tho various heights suitable to tho different pieces. 
It is evident that if low ware ’s placed in high saggers 
considerable room will bo lost and fewer saggers can 
be placed in the bung than if they wore exactly of 
the height required by the piece. 

' Saggers arc iu,ide of mail or fireclay and grog, which 
is ground-up biscuit, saggers, firebricks, and broken 
biscuit ware; in fact, any refractory material which has 
been already fired and lias had the contraction tajicn 
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out of it. Glost saggers can be used, but should be 
introduced in small j)fopor(ions, as, being glazed, the 
glaze would .soften and fuse the mixture when refirodj 
The g'rog should be ground up to the size of wheat or 
even to the size of peas if.tho clay used in tho mixture 
is sufFiciently plastic. It may be ground with heavy 
stone runners on a stone bod or in a pan-tind-edgo roller 
mill. The mixture of clay and grog will dojlend 
altogether on tho quality and plasticity of tho clay. 



Pan-and-Edoe Kou-er Mill. 


The qualities required in saggers are infusibility, 
strength, and stability, all of which mean economy, as 
tho saggers can bo used time after time and will with¬ 
stand the constant cooling and reheating without cracking 
or splitting. Freedom from scaling or flying off is most 
important, especially in glost saggers, where it is likely 
to cause heavy loss. For this reason old glost saggers 
are very valuable, as they are thoroughly glazed and 
there is small chance of particles of the sagger flying 
off and sticking to the ware and spoiling it. This defeet 















JAGGERS AND SAGGER-MAKING. 205 

may bo caused by the prosance of particles pt quartz, 
iron, or lime in the clay, but as'oftou as not it is due 
fe) a faulty mixture of materials. 

Sabers should be kept in a dry place, and 'ovenfl 
should be cooled gnodually b* avoid cxces.siv6 breakage. 
It is also necessary that the contraction in them .should 
be small, and*to obtain these re.sults it is necessary 
that the mixture should be “ open ” to allo'v for the 
sudden ohangos of temperatures they have to undergo. 
The mixture for the body must depend altogether on 
the nature of the clay, and it is evident that the greater 
quantity of grog that can bo introduced into ^the mixture, 
■without interfering 111111 the working up of the body 
into saggers, the better, keeping it “ open ”. Some clays 
can be worked with two ]iarts of clay to three of grog; 
some with oven more; others with considerably less. 
E.xpcriment alone can decide this, and no rule can 
possibly be given. 

The contraction of the material must also be taken into 
considtration in arranging the sizes of the saggers. When 
the mixture has boon decided on, a layer of grog is 
first placed on the flocr, then a layer of ground clay, 
then another layer of grog, and so on till the pile is 
1 ft. G in. to 2 ft. high. It can then ;be dug over and 
sprinkled with a little water and passed a couple of 
times throllgh the pug-mill, which is similar in action 
to that described under clay-making, but is rather shorter 
and has two e.xits for the lay instead pt one. It is 
better to pass it twice through the mill to ensure a 
thorough mixture. The loss water and the stiffer the 
mixture the bettor; it means ha,rder work in Inaking, 
but it also means better saggers. Where machinery is 
used in mixing, the clay and grog are ground up together 
and the mixture is made wifh water in 'a blungei . When 
thoroughly blunged up it is run into a steam-jacketed 
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tank to drive off tlio suporlludLis water, and when of 
sufficient consisioncy it is ])a.s.scd through the png-mill. 
Tlin mixture to be used for the bottoms of the saggerp 
sliOLiW liavo more grog in it than th.at used for tlio 
sides. Tlio saggor-iuarl .when made is taken to tho 
sagger-maker’s .shop and piled up in one place 'sot apart 
for the purpose, and is beaten into a thoroughly solid 
mass with wooden mallets to give it greater consistency 
and strength. 



Saggeu Marl Pug Mill. 

The Appliances required by the saggor-miikor are ns 
follows:— 

Benches, which are either of wood or with brick 
foundations, having wooden or iron tops to them; the 
latter are probably the best as they are more solid. 
On these are screwed strips of wood or iron of the thick¬ 
ness required for the sides of the saggers and sufficient 
distance apart to form the height neoessiary for those 
in most general use. Shoflld smaller sizes bo wanted 
it is easy to cut off the part not required with a knife 
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and a coarse tulor. The usiiai i.liickness j:)f 'saggers when 
flr(sl is about, tliroe-qiiarters of 6 ji inch, thougli very 
Urge Olios should bo thicker. 

Iron Iloojm, forming circles and ovals, of the tliick- 
ne.ss of the hot tours" and ratlnsr huger in circumferenoa 
than the finished sagger. 

Drums, or sl'a))e« of wood, of all tho dirforont sizOB 
to be made, on wdiich the sides of the saggers may' 
bo lormed. Tliese should have a haud-holc in tho top 
to facilitate their renurval from tho saggor during 
manufacture. 

Sfjuarc or Odagonul Hoards in considerable numbers, 
suitable to tho different sizes of saggore to be made., 

Whirlers, which are usually s()uare and made of wood, 
on which the saggor can be placed and turned round 
easily during the making. 

A Small Iron Spads. or Culler, to cut off strips of 
clay from the solid pile of clay sgitablo for forming 
the sides 

Tools. —A few pieces of stick, a knife, and a piooo 
of cloth or two, and wooden mallets of various sizes. 
The.se will bo all the requircmento for tho manufacture 
of saggers by hand. 

Am|)le drying room wall be required. 

Small Saggers may bo made by expression from a 
press, as drain-pipes are made, and attorwanls may be 
cut in longth.s and stuck to tho bottoms with clay slip. 

Large Saggers arc somotime,'. made by machinery, the 
clay being pressed under rollers to form the sides. Tho 
clay is placed in shallow iron troughs of tho depth 
required to form +ho sides, and then passed under the 
rollers, which press the clay firmly and smoothly into 
the form. The strips of clay are then removed and 
applied to the forms or drums, thus making the oida? 
of the sagger. There have been many appliances tried 
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for making saggors completely by macliinnry, but up 
till the present they liavo not given sufRcieniJy satis¬ 
factory results to c»me into general use, and by fa’’ 
the greater numbiT of siiggers are stdl made solely.by, 
hand. It will, therefore, bo as well to briefly describe 
the process. 

The sag'gcr-clay, having been thoroughly beaten into 
a solid mass about the height required for the sides 
of the sagger.s, the sagger-makor cuts off a strip of the 
thickness and length desired with the spado-cutter. He 
first sprinkles a little dry sand or lino ground grog on 
the bench to prevent the clay sticking to it. Sand is 
always rather dangerous for this purpose, as it falls 
off when the saggers are fired, and in making glost 
saggers sawdust is somelimes used in proforonce. Ho 
then lays the strip of clay on the bench and beajts it 
with a short mallet firmly in between the strijxs. By, 
this means he forms a solid bat of clay of sufileient 
length to form the whole side of the sagger and of 
the .same thickness as the strip of wood Hailed on the 
bench. He then places the drum of the bagger on the 
bat and rolls it along, winding the clay on to it. The 
bat is cut off at the meeting-point and the joint is 
made by kneading the claj. well together with the 
fingers and a little slip. 

Meanwhile, the sagger-maker’s assistant, dt whom he 
generally has two or three, has taken a 'lump of clay 
prepared for the bottoms and has placed it on a bench 
inside the iron ring which is to form the bottom of the 
sagger. The clay is beaten out with a Wooden mallet 
till it fills the space contained by the ring solidly, care 
being taken to beat it to the satae thickness all oven, 
and not to leave it thinner in the middle than at the 
sides. This is a serious de'fect, as saggers that are thin 
in the centre of the bottom are bound to give way when 
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fillixl wiili lioavy wai'O. Tlio wonli. beliig^ finishiMl, the 
iron ring is romovo<l and the hnttom is placed on a 
hoard; (his is then platoil on tlie whirjer and the sa;gger- 
makor plaoas the drum, suri'oiindod by tuo side, on tho 
bot(om Tho bottom is rathof larger than rwjuirod for 
tho saggor, and so pmjocrts a littio outside the sides. 
Ho then makes a groove round tho bottom outside by 
running a stick round tho side ; into thi.s groove he 
pours a littio slip and proooods to knead tho sides and 
bottom together Vitli his lingers and thoroughly 
incorporatos thorn. He then cuts off (ho superfluous clay, 
and finishes off tho joint clean with a piece of wet clothj 
as tho whirler is revolving. Tho drum is then removed] 
and tho joint made good in tho same manner inside. 

Th(' work being finislied, i< is removed to the drying 
room. Ample drying room is re(]uirod, as it is very 
eesontial that saggers ^ould go absolutely dry into the 
oven, or there wdl be heavy loss in split saggers. Con¬ 
siderable heat is required, os saggers are very thick, 
and Imu.st be dried right, through ; so if steam is uped 
it is as well to liave the pipes arranged with standards 
every few yards, so tha„ ttiey can bo used as stillages 
for the saggers. After sufficient time has elapsed the 
saggers should be removed fivm the boards, a« this 
faoilitatos the dry ing of the hot+oms. The thicker and 
stronger saggvin cau be made tho better, as long as 
they do not become tjo heavy to handle. Saggers should 
be dated when made. This . no trouble to the maker, 
as ho just marks them with a stick when wet, and it 
is a useful guide as to tho duration of saggem, besidds 
facilitating the counting of work at the week-end. 

Saggers are settled for in d'lferent wayq, cither by 
day wage, piecework, or by a fixed payment of so much 
per oven to keep up tho saggers and a certain arranged 
surplus gtook. This latter is by far the best method, 
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Bs it is to the safjger-makor’s advantage to make as 
few saggers as possiolo. Ho therefore makes them in 
the .best possible, manner, and has always his eye on 
the placers and oven-men to see that they treat the 
saggers fairly, and do itot throw 'them out when they 
might be used again. At first sight it would seem to 
be an equally good system to pay the sagger-maker 
so mnoh per sagger made; but it would then be to 
his advantage to make as many saggers as possible. 
As, however, saggers are not sold, but only used in 
the production of the saleable article, the more saggers 
made the more material i.s used, and so the greater 
expense. Even if by a fixed sum per oven each 
individual sagger is oosting more than the price that 
would bo paid per sagger for piecework, the saving on 
the material used, owing to the sagger-maker taking 
special care over his work, will repay the manufacturer 
again and again. 

The point that needs attention is to see that the surplus 
stock is fully kept up. Tliis can bo done by counting 
the stock every now and then, or by counting the saggers 
made weekly and comparing it with the return of the 
saggers broken and thrown out, which should bo handed 
in weekly by the foreman of the ovens. It is thus 
easy to see it the sagger-maker is keeping pace with 
the breakages. By this means the percehtage of loss 
both in bisouit and glost can be aocurafely ascertained, 
which is required for calculating the cost of production 
of the ware. 

Apart from the duration of saggers, it is important 
that they should be well-made and strong, as if a sagger 
gives way in the oven in the lower part of a bung, 
the whole bung may come down and perhaps bring others 
in its train. And not only must the breakage be oon- 
sidered, but the falling saggers and ware may, fill up 



SAGGERS AND SAOCER-lfeKING. 


211 


tho bags and flues, and tlio whole of .one side of the 
o'-cn may be short fired and s|ToiIt ; or the fireman 
i»ay not bo able to draw his trials, and his firing in 
that Quarter of tlie oven must be done largely by guoes- 
■wO'dv. It is very false cconon^ to have too few saggers, 
but (ho broakago percentage should bo kept as low as 
possible, as Siiggor-miJring materials are an important 
item in the year’s expenses, and a differonix, of 1 or 2 
per cent in tho loss on saggers during tho year represents 
a considerable amount. In fact, sag^'rs should bo looked 
after and as oarofully counted as ware. Seven per cent 
loss in biscuit and six par cent in glost may be con¬ 
sidered rcusonahlc, but with care these poroontagos can 
be reduced. 

Sizes of some s»GaEKS in General Use. 

(Outside Measurements,) 

Common height, oval, 20 in. by Ewer, 20 in. by 15 in. by 16 in, 

15in. by Sin. Cup, 20in. by 15m. by Ain. 

Basins, round, 20 in. by 13 in. Oomiiion round, 20 in by 5i in. 
Bound plate, 14J in. by 7 in. 

Basin saggere in glost are often made wilh the centra 
of the bottom cut out (ringens), leaving a lodge all round 
for tho props or dumps on which the basins are 
suspended. Bv this means the lower half of one basin 
enters into the upper half of the next below it, and 
by this mesftis more can be placed in the same space. 
Special pieces will often require special saggers, and 
every effort must be made save space in the ovens. 
The cost of firing a common height sagger is taken as 
the basis of calculations of cost. All other saggers are 
calculated as beino- half a common height, twice or twice 
and a half, as the case may be. 

Firebrioks .—It is as well to make a certain number 
of firebricks of the different sizes required for use in 
the ovens and kilns, as they can be fired for practically 
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nothing in the Viscuit oven between the bags. The spewin 
occupied by them would otherwise not bo fdled, as they 
can ,be placed whore there is not sufficient room for 
saggers. Too many of them should not bo fired in any 
one oven, as, being so ablid, they'rocpiiro considerable 
heat, and they may bo a cause of delay in firing the 
oven. They should always be thoroughly dry before 
going in. The mixture for the firebricks may be made 
in the same manner as that for saggers, but it should 
contain considerably more grog—three or four parts, or 
oven more, to one of clay. This makes the bricks most 
refractory, and free from contraction, as the greater part 
of them is material already fired. 

Wad clay may be made of a somewhat similar mixture 
to that used for saggers, but the grog must bo finon— 
in fact, like sand. It is most important that it should 
have no tendency to craok and fly off—a defect usually 
caused by an insufficiency of sand in the mixture. 
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flat would weigli some half a hundredweight—no light 
weight to move about with ease uud care. 

Placers will require two or throe ladders of different 
hclgbts, which should bo made strong, and the top should 
be sufficiently wide to rest a sagger on, if neoossary, 
and should bo cut away behind in a circular form, so. 
that it may rest securely against a bung of saggers. 
The benches on which the placing is done should bo 
strong, and at the point where each man docs his work 
two pieces of wood about 2^-in. high and 2 in. wide 
and 7 or Bin. long should bo nailed, 6 or 7in. apart. 
The sagger to bo tilled is placed on the.se, and the placer 
has thus plenty of room underneath for his hands when 
he lifts it off the bench to carry it to tho oven. 

Over tho benches should bo two or throe tiers of pegs 
on which the boards with the ware can bo put. Clay, 
ware can be placed in the sagger one piece on another 
till it is quite full; the chief point to bead in mind, 
is that the ware must be placed in such a manner that 
it will not become crooked during tho firing; neither 
on account of its contraction nor on account of tho weight 
of the pieces placed one on the other. “Flat" ware, 
such as plates, dishes, &c., should not be placed in very 
high saggers, as, if filled, tho weight would be too. great 
and the bottoms of the saggers would very likely give, 
causing the ware in the sagger to go crooked, and very 
likely breaking the ware in the sagger next below it. 

In placing fiat, the clay plates are bunged up on 
‘'setters", which are either thick plates made specially 
for the purpose, or “ seconds ” biscuit plates ;■ that is 
to say, plates which have come out of the oven defective. 
The former are, however, the best, though the laltter 
may b.e the cheaper method at first sight. A bod is 
first made in the setter with a little sand, finely ground, 
up pitchers or calcined ground flint; but this latter 
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is expensive. This prevents the lower plate going 
crooked, and the other plates are«then piled on it; t\e 
lower plate must not be too thickly bedded, i r there 
will be no room left for contraction, .and it i. sure to 
crack. In many qpses it i^ the custom to irrtroduce 
sand between the edges of the plates by rub'b ng the 
hands full of sand lightly round the edges, as it keeps 
thorfl from going crooked , but this is not absolutely 
noooasary. A little sand may also bo sprinkled on the 
top plate, especially .orrnd the border, to prevent it from 
rising. 

10 in. plates can be placed 10 to 12 high, 
a,, „ ,, 14 or 15 ., 

0 ,, ,, ,, 18 to 20 „ 

Clips should bo boxed on one another edge to edge, 
which keeps them strdght. They should be stuck 
together with a little moist starch. 

Dikies are very liable to go ornoked, and are there¬ 
fore bedded up one on another with sand or ground 
pitchers. It is very important that the sand used fon 
bedding ware should bo quite clean and free from iron 
and all colouring matlei, or tho ware in contact with it 
will come out stained or spotted. Dishes require special 
saggers made for them according to their size. They 
should bo made low, ospocially in the larger sizes, so 
that the dishes need not "bo piaoad more than five or 
six high. Smallo’- ones may bo bunged up higher. 

Pieces with Covers, such ^ -• jup-turoons, oovor-dishes, 
brush-trays, boxes, &o., should generally bo fired with! 
their covers on them, otherwise it will bo found difficult 
afterwards to fit them, as, should tho covers be in a 
different part oi ihe oven to tho bodies, they may get 
a harder or easier fire than the bodies to which they 
belong, and, the contraction being different, they wiU 
not fit aa they should. Pieces may always bo put inside 
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soup-turoons, t'ovor-clislies, &c. It. is imjiortant that, the 
bottoms of sajrgers should bo levcd, otherwise pieces, 
especially those with <ielicato feet, may take tho form 
of the bottom, and ‘llnis go crooked. 

Basins may be bunged,, u]> or bqxed with chambers 
inside, and soap dishes again inside the chambers. 

Bint'ls are bunged up one on the othor, with a small, 
cup or egg-cup in the top one. 

Ewers can have tall articles, .such as candlc.sticks or 
brush vases, placed inside them. 

It is very useful to mal<o some small fancy articles 
or knickknacks which can bo used to fill up odd corners 
in the saggers where nothing else will go. Insulators 
and small electric appliances arc very useful for this 
purpo.se. They thus cost little to tiro, as they arc taking 
up .space which would otherwise be unoccupied. When 
it is remembered that there arc from 2,o()0 to ;!,000 
.saggers in an ordinary biscuit-oven, it will at once be 
noted what a dilferonco in the cost of production an 
extra piece or so in each sagger will make, and low 
selling prices can only bo obtained by making combina¬ 
tions in the ware to thoroughly suit and fill up tho 
saggers. It is evident that if several small pieces can bo 
introduced into an oval sagger containing two bungs 
of plates, tho cost of firing those two hungs of platoE 
is reduced ; and tho same rule holds good in. all firing 
operations. At the same time care must be taken that 
no pieces are above tho level of the sagger-edge, or 
the next sagger, when placed in position, will crush 
them. 

After it has been placed in tho saggers, tho waro 
must be arranged in the oven in the parts best suited 
to it, that is to say, in accordance with tho different 
degree of heat in the different parts of the oven. 

The parts where the greatest heat is will vary slightly 
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in difforeni ovoiis. Tlio hardo^t part of an ovon, 
is between the l:>a^3 and jud aUove tfioin, and in tho 
grst ring just abowi tlio bugs. The top is the next, 
liottfift, and under the bags is generally not (piRo so. 
hot as the top. 'iiliis a])pUg(3 to the iirst ring. The 
second 2 'ing is in the same 2 )roportion, hut nut so hot 
as the first and so on to the centre ; though in 

somC ovens, just round the well-hole is a }jard phu^o. 
If there are many smoke-holes in an oven, the top of 
the first ring will not be so hard as it would be if 
tne number of hohis were loss. Broadly, the outer circles 
got more heat, and so tlic bigger articles which hotter 
resist heat should ho placed in those positions. Any 
pieces likely to warp should bo put in the protocU'd 
parts of the oven, this applies specially to pieces with 
foot, delicate centre-pieces, &c. As a rough guide, a 
list is annexed of the position of various wvaro in a 
biscuit-oven. A largo oveii (some 20 ft.) containing 
five rings and an arch hung is supposed. 

Arcu Bungs. 

Under the B(i(7S.--Stoii^^vvarc, mups, bowls, ordir^ar^ pressed jugs. 

Above the liaijs. —C’wUnTu.n chaiiia is, kuchen ware, slipped 
mugs, tSro. 

First 

Under the Bag:> -Tea-ware, sautfs. mugs, baking.dishes. 

Five to seir.i '^angers abate the Bags. —Fire-ware, stone-ware, 
common cha|jiber^>, servants’ fiy/a:.., ..japots, strong jugs, ordinary 
toilet. 

Above the Bags.-^ Lvsi toilet, strong cover-dishes, salads, big 
dishes, soup-tureens, and anythip^' i tt liable to warp. (No articles 
with feet.) 

Second Bing. 

Under the Bags .—Small plates and saucers, &c. 

Above the Bags. —Sauce-boats, delicate soup-tureens, salads with 
feet, sugar-boxes, b .«cr dishes, any superior ware, dessert ware, and 
things that require protection. 

Third^Bing. 

Plates of all sizes; but it is best to get in all the 10in. and Sin. 
plates in this ring if possible. 
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Fourth Einq. 

Small plates, sau'ce ladles, small pots, sauce stands, &e. 

Fifth Eino. ■ 

Candlesticks, shavinj; basins, knickknacks, dc. 

The ware having been^plaoed, the sagger is carried 
into the oven. Great care should bo exercised in the 
selection of the lower s.oggers of a bung, os they have 
to support the full weight of the saggers and ware piled 
up on them. Specially good saggers should also be 
chosen for the parts where the fire is directly playing 
on them just above the bags. It is very important' 
that bungs should not fall and should remain as straight 
as possible, otherwise the normal firing of the oven will 
bo interfered with. 

As the bottom of the oven is sloping, and it is 
necessary that each bung of saggers should be run up 
porpendioularly, the lowest sagger is placed level on throe 
pieces of brick, and care must be taken that those three 
bricks come on the joints of the quarries or oven-bottoms 
over the medfeathers. Should they be placed in the 
middle of the quarries, they are likely to break through 
into the flues, owing to the weight on them, and this 
again would interfere with the firing. It is not safe 
to run up one bung alone to the top, but several should 
be run up together ; thus, if one does get out of the 
perpendicular the others will support it. A bung falling 
while being placed is most dangerous, and men may be 
hutt or killed by it. Great care should therefore be 
exercised ; and even with the greatest care a bung may. 
fall through one of the lower saggers giving way. 

As each sagger is brought into the oven it is placed 
accurately on another, the bottom of one thus forming 
the cover of the one next below it, and the bungs are 
run right up to the top ofl the oven without touching 
it (“Crown’s the mark,” they say in Staffordshire), 



AHRANCEMUNT OF CI.AY WAEJ IN SAGGERS. 219 

including, of course, the green .saggers, and in these 
saggers a few pieces of light wa»o may bo placed, more, 
.especially round tire sides, cure being taken that there 
is net sufficient weight in the centre of the sagger to 
w;rrp it. . . 

The bungs should, as a rule, run from bottom to 
top all of tho feme sized saggers (though of any height); 



Wad Box. 


large saggers, however, may be placed across two on 
three bungs when necessary ; but it would certainly 
be hotter to have a complete bung of tho large-sized 
saggers if suitable ware can be found to fill them. After 
one sagger is placed on another, it is usual in England 
to take two handfuls of ssfnd and rub them lound the 
joining point of the two saggers to keep them thoroughly 
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closed, and to prevent flame or sulphur entering to dis¬ 
colour the ware, and at the same time it prevents the 
saggers adhering to each other. la many places on 
the Continent, and elsewhore, it is the custom to wad 
the saggers as in glost; tlnjt is to say, thin rolls of fire¬ 
clay made from a wad-box are placed round the edgo 
of the sagger, so that when the next sagget is placed 
on it an air-tight joint is made, through which no flame 
or smoke can pass. 

If the two .systems are dispassionately discu.ssed, the 
advantage will ho found to be all on the side of the 
foreign system. At first sight the English method seems 
the cheapest, as it takes less time and trouhlci; but 
as the edges of the saggers get chippo<l and broken, 
they do not fit truly on each other, and the weight 
heating unequally is a frequent cause of broken .saggers 
and fallen bungs. The sand also often falls off if a bung 
move.s ever so slightly, thus leaving 
admission for the flame (o discolour and 
fl,i.sh the ware. The sand also is 
constantly falling down, both when 
firing and drawing an oven, and 
filtering into the flues, which cither 
stops them up and causes the oven to 
firo badly, or necessitates the continual 
ojiening of the bottom to cleifn out the 
side flues. On the contriory, if the 
saggors are wadded, each sagger fits 
fmnly and truly on the other; the 
weight lK!ing distributed equally there 
is small chance of a sagger breaking, 
and it is in fact quite a rare occurrence to have a hung! 
down or oven out of the perpendicular. When biscuit 
saggers are wadded, however, the ware must go in very 
dry, otherwise, as the heat inoroases, steam would be 
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ponoratod, and having no nscapn, t\o ware would 
“■ mortorcd (hat is to s.ay i* would lose its shape, 
.collapso, and hoconte merely a lumj) of clay again. There 
is n<< falling sand to stop up linos, and no flashed ware, 
and sanding flat may ho aWpensod with. Finally, the 
pmoen'uige of defective ware from the oven, when drawn, 
is considerahfy lower. 

Siagg(!r.s, when wadd(^d, should have the edges 
brushed with calcined bone slij) to prevent them sticking 
togefhor, which facilitates drawing and decreases 
breakage. Bungs may bo steadied with a half fire¬ 
brick w(Hlged in between them in dill'crent places ; it 
is, however, far better to build the bungs as close together 
as possible to support each other, and to use as few 
briciK wedges as jio.ssible, as tlu'y are liable to drop 
out, and this may entail the fall of more than one bung. 
No matter bow close oval or round bungs are placed, 
there will always be plenty of room tor tho circulation 
of the draught and fire. If a bung is steadied against 
a bag, the half-brick should bo placed against the corner 
or angle of the bag, and never in the middle, as, should 
the bung move ever .so slightly, it will then crush in 
the bag and sadly interfere with the firing. 

Nothing destroys sagger", so much as too rapid 
cooling, and unless a biscuit oven is immediately wanted 
it is for'botter to loavd’ it to oool at least two days, 
which will moan pounds saved in saggers. It is best 
to fire green saggers in the biscuit oven, as the heat 
is raised more gradually ; in tho glost oven, where the 
heat is got up quickly, the saggers are more liable to 
crack, there being aUvays a certain amount of moisfure 
in them. It is, however, in practice, desirable to make 
each oven keep up its own saggers, as it makes tho men 
careless if they are allowfed to run off to the biscuit 
oven and take saggers whenever they are required, 
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Saggers sufficient to keep the glost oven going can 
perfectly well bo fired fono or two if necessary on each 
bung, and they will come out quite Satisfactorily if they, 
are sefnt in ihorouffhly dry. It is as well not to put 
green saggers on the arohr bungs, as they are liable to 
be damaged ; the top sagger can bo covered with an old 
crooked one to keep the dirt and flame from the ware. 
It is as well to bridge the green saggers from bung to 
bung on the top, as it helps to steady the bungs and 
keep them straight. 

If the new saggers come off the top of the bungs 
“ blibbed ”, or with black blisters both outside and in, 
it is a sign that the oven has been started oil too quickly 
and over-baited, though it may bo sometimes attributed 
to the use of inferior siigger clay. 

Well-hole Pipes hre like short drain pipes, and are used 
to carry the flame rising from the well-hole up to the 
crown-hole, like a chimney. If the bottom is very high 
pitched, and the oven tiros very hard in the centre, it 
may bo necessary to carry them up to the top. If it 
is a slow oven in the centre, they are hardly required 
at all. They are, in fact, used to protect the ware and 
have no effect on the draught. These remarks apply 
more to biscuit ovens ; in glost it is alwayp as well to 
run them part of the way up, if not all. 

Clamins should be built up two bricks thick to above 
the lowest trial hole, or to about the height of the bags 
inside the oven. And the rest may be built up one 
brick thick before firing; but it is as well not to lute 
the upper part till the oven has been going eight or 
nine hours, as another moans of escape for the moisture 
is thus left. The mixture for luting may be made of 
earth or sand and water mixed with a little clay or dung ; 
in fact, anything that will prevent the air drawing intoi 
the oven through the bricks. The top bricks should be 
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wodgofl firmly in with “ Cullors ” or niooos of broken 
Bat'ger to jircvent any movcrient. when the placing 
boon finished, any ware o.or should be carried back 
to tin greenhouse, and the benches should all bo Tidied 
up before firing commonoos « 

Tbo lost way of ))aying for placing is by the result 
of tho oven ; ftiat is to say, a price shouH be arranged 
at so much per dozen for tho ware delivered into the 
biscuit warehouse, as by this means it is to the placer’s 
advantage to got as much ware into the ovens as he can. 
Any ware that js broken in placing or drawing by their 
carelessness, would, of counse, bo deducted from their 
account. Sometimes tho price is arranged with the fire¬ 
man lo include firing, then any pieces defective through 
bad firing, or any short-fired ware, should also bo 
deducted. A biscuit-placer should bo able to place eight 
to nine bungs a day, and so, by counting the number 
of bungs in an oven, it is easy to calculate how many 
men should sot in an oven in a given time. The number 
of bungs placed will depend also on the class of ware 
and tho distance which the men have to carry it. 
Eoughly, it takes one-third longer to set in than to draw. 
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BISCUIT FIRING,' 

Aftf,r an ovrn Iia.s boon draivTi, the fireman should mate 
a careful inspection, as there are always some small 
repairs necessary after each Crinp, which, if left until 
after the next firing;, might make very large repairs 
necessary, or might even be the cause of (wnsidorable 
loss during the firing. 

First, ho should examine the bags, and if they are 
not sullioiently bad to require rebuilding, (hey should be 
stopped and fettled noth fireclay. If an oven is in hard 
work, one ba.g will probably ivant rebuilding after every 
firing, and should the casing at the back of the bag 
require repair, the opportunity should be taken of doing 
it when the bag is down. 

Second, ho should see that the floor i.s in good order, 
and that no quarrias have been forced down into tho 
flues. Should this bo tho case, they must be replaced, 
and it may also bo neoassary to have up a quarry or 
two to soe that tho side flues aro clear and not stopped 
with sand. 

Third, he should malie sure that tho shohldor-holos 
and clearing holes in the crown aro cleaned out, as they 
ofton get gradually stopped up with sulphur, &c. 

Fourth, he should examine the foundation from which 
the arches of tho mouths spring, and if tho brickwork 
is much destroyed it should bo cut out with a chisel and 
replaced with fresh firebricks. Ho should also notice 
that all clinkers have been thoroughly cleaned and cut 
out of the mouth, as, if they aro left, they may be 
the cause of short-fired ware in the next oven. 
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Fifth, lie should see that the flues; all clear from 
the moutlis to (he well-hole, '’’hi? ho can do by putting 
a,pieoe of candle lighled in tho woll-hnlo and then looking 
along the flue from each mouth in turn. 

I’.y attoixling to those inattws, tho fireman is sure, at 
any rate, that his oven is in a proper condition to tiro, 
and any irreguKirity he may notice during the course of 
firing cannot be attributed to any defect in tlie > von iksolf. 

I'ottery, without exception, requires, or at any rate 
is not injuriMl by .■ i o.xydising lire, which is the most 
economical form of combustion, since all the gases aro 
oomplotely burnt inside the oven, and there is no waste 
of fuel. The fireman’s object is to bo economical in 
fuel, while obtaining tho required heat in tho different 
parts of the oven. He slioul l be able to keep it a certain 
time at that heat if required, and mu.st therefore bo 
able, if nece.ssary. to kocj) one quarter of tho oven back or 
jmsh fonvard another. This is managed by sending in 
a certain amount of air by the regulator holes, wl loh aro 
closed or opened as circumstances may require. To work 
an oven successfully, it is then essential that the fireman 
should know tho heat winch lie has attained in tho 
different parts of the oven, and to gauge this ho uses 
trials or pyrometers of differon! sorts, which ho can draw 
out of the oven or look at from *ime to time. A pyro¬ 
meter, acooi^iing to Brogniifrt, should unite the following 
properties :— 

1. It must be easy to ii. pulato. 

2. It must show tho heat in tho part of tho oven 
where the ware is being fired. 

3. It must show tho heat at any given moment. 

4. It must show with accuracy tho changes in tem¬ 
perature. 

5. The results must bo accurate, and must bo the same 
under aO circumstanoos and at all times. 
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By no means,an easy combination to arrive at! 

rThe first point menlionod is one of the most difficult, 
as most of the means proposed for^measturing the high 
temperatures required are too complicated for commercial 
uses ; while those which aii'o easy of employment are not 
absolutely accurate. Reference will be made in due 
course to some of the different varieties of pyrometorsi 
and trials. 

A matter which the fireman should himself attend to 
while the oven is being placed is the position of the 
trials, and ho should bo satisfied that they can be seen 
and drawn out with facility. They are generally placed 
in the first ring in a sagger with a piece cut out of 
its side. This sagger must be placed exactly opposite 
and at the same height as the trial hole. In order to 
draw out the trials the iron drawing rod must bo passed 
tlirough the arch bung, and so in this bung a “ draw 
thro’ ” or empty sagger with a hole cut in each side 
must lalso be arranged exactly opposife the trial hole 
through which the drawing rod can easily be passed. 
Caro must be taken in cutting out the sides of the sagger 
for the draw through that sufficient strength is left for 
the support of the saggers that will be placed above 
itj and an especially thick and strong sagger should 
always be chosen for this purpose. If these matters, 
are not attended to by the fireman personally, some day, 
sooner or later, he will find a mistake has been made 
in the position of the trials and in one quarter of his 
oven he is unable to draw them, and so he has no trials 
to guide him in the firing of that quarter of the oven. 
Or the trials may have been forgotten altogether and 
never have been placed in the trial sagger. In either 
case the predicament is awkward. 

There are several sorts of trials in general use, the 
most common being little rings of red clay, which have 
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already been fired in clay state a Jow heat. They 
sJ'ould, •when fired in clay “iti te,*be buried in flint and 
iho sagger should bb carefully wadded, so that tho.ilamo 
oanncc possibly flash them, and they should be fired 
in the second saggflr of the Hiird ring of a glost oven. 
They are dipped in glaze of a composition vary' ig with 
the taste of the firemen, some using four pa-ts lead to 
one of flint; others tour parts lead to on ot stone, 
and all sorts of combinations of those matorialb. The 
mixture matters liC.o as long as the fireman always uses 
the same and knows the effect ot the heat on it. 

■Those trials should always be put in a glost tml sagger, 
on a piece of glazed shard. As the heat increases tha 
glaze melts and the rings gradually change colour, going 
(lirough all tho shades of d"op rod and brown till they 
become black. This form of trial is, however, only suited 
to glost ovons, or biscuit ovens whore only a compara¬ 
tively low degree of heat is required. In firing fine 
earthenware in biscuit, they arc not a suffioion' guide, 
as one.a turned black they show no ditFeroneo in tone, 
and they arrive at this colour before the heat is suffi¬ 
ciently great to product really goad biscuit from a hard 
body. They m.ay, however, bo used as a guide up to 
ft certain jwint, other trials beii g used to finish tho oven. 

The flremiin keeps a set of I dais from both bottomi 
and top vfiiich he considoi-s are of tho exact colour 
required, and ho .ainpares the trials drawn from the 
oven with them, and he is : i able to gauge the heat 
ftt which the oven has arrived. The trials when drawn 
ftre dropped into a receptacle of water to cool them, 
so that their colour can at once be compared. Trial.s, 
of whatever sort, should always be drawn in the same 
order, and kept in that order on the bench or in a plate, 
so that the next round drawn can ho placed by the side 
of them and compared. 
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Another form,of triiil, which is more gonerally used 
in the firing; of larf^e 'i)i,scuit ovens at a great heat, is 
the “ pitcher ” trial. Those trials ire simply pieces o£ 
clay ware, .such as hits of broken clay plates witli a hole 
cut in them by wliich tlmy may be taken out of the 
oven witli the drawing rod. They are drawn from time 
to time when the oven i.s sufficiently advanced, and are 
broken with a hammer, and when cool should be taken 
to a dark corner of the oven-house with a candle (in 
order to always have the same class of light both by 
day and night) for examination. 

The mode of juilging the condition of the trial is to 
look along the edge of the fracture in a line with the 
light. If it has a rough and porous appearani'O it is 
not sufficiently fired. - Breaking it with the fingers will 
also bo a guide as to its hardness. If, when broken, 
it has a rough ajipivarance in one jiart with a smooth 
appearance where it has broken in a zigzag form, that 
also shows an insufficiency of fire. Wiicn fully fired 
and up to the proper degi-ee of heat, the fractured trial 
should have the smooth appearance, almost like cut 
choose, and should bo slightly shiny or glossy, though 
this appearance will vary in acoordanco with the com¬ 
position of the body. Pitcher trials should bo leant 
against a brick placed on edge in the trial sagger, as 
this greatly facilitates their withdrawal from the oven. 
If by any chance trials have been loft out of the oven 
altogether, it is as well to warm up some ring trials 
and put them in the oven with the drawing rod, as 
they ■will always be some help to fire by. 

Probably the most useful form of trial is by gauge. 
This was introduced by Wedgwood, and is founded on 
the property of the contraotion in plastic clay. It is, 
however, little used outside England. 

The gauge consists of a piece of metal in whioh is 
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out a (loop ll.it f^roovo, tlio ’vidlli^ of tho groove 
duninisliiug griulually from ( no*oni1 to tho other. The 
jiietal is graduatcil* 'vilh tirios <'r dogrccs oa(!li side of 
tho groove. Little clay " hits ”, or half c^-lindofs, are 
made to lit in uj> to a ll.xoo ^(oirit, and as the claj' bits 
a.re lire 1 th(>y contract, and when phi, 0 (:d in tho gauge 
slide further i})) the groove, and by tlii.s moans the heat 
is Pleasured. Tlio clay “hits” should be f'tted in tho 
gauge before use as aecuiatoly as jiossible, and tho zero 
j)oint should ho o arkod on them by cutting a small 
nick acro.s3 them at tho O point in tho gauge. This 
nick thus becomes tho indo.x for reading tho degrees 
on the scale. It is very noco.ssary that tho bills should 
alwny.s be of exacl.ly tho same degree of dryne.ss when 
they are tried in tho gauoo, as, .should tho humidity 
he different, the cimti action will also bo dilTerent and 
tho result will bo inaccurate ; and for tho same rea.son, 
in their manufacturo equa. jiro.s.surc must be applied. 

It is evidently important lhat Jn bits should he made 
of a body that will always have the same oontraclion 
and will also contract fairl}'' equally as the heat increases. 
Tho latter is impossii !■ to obti in alsolutoly, as clays 
always contract in jumps ; that is to say, they often 
go through a considerable in.Teu.so of heat without con¬ 
tracting, and tlicn with a small addition of heat w'ill 
oontract e*nsidorahly, and the contraction is usually 
larger at the low. r tGmperaturo.s than at the higher. 
This is not of very much i ' ’ nt w-hen tho lireman once 
know.s the contraction of his “bits”, and the points at 
which tho chief contraction tokos place ; but it makes 
tho .svstem quite uselc.ss for comparison with other 
degrees of heal. Each nianufaeturcr makes his own clay 
for “ bits ”, and many different widths of gauges are 
in use ; so that ordinary Comparison of the heats to 
which different manufacturers aro going is impossible. 
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The annexed fable will give an idea of the contraction 
of clay “bits” drawn^from the top during the firing, 
though, as already stated, the contraction will vary, Avith 
every 'different mixture of clay used. The clay bit is 
supposed to have been fixed at thoi 0 point— 
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In practice, however, trials w'ould not be drawn every 
three hours, but only when it should appear necessary. 
It should bo noted that the top trials will ahvays bo 
harder fired tlian those at the bottom. 

The adversaries of this system also allege that in 
acoordanoe with the firing being quick or slow, the con¬ 
traction of the “ bits ” will bo different at the same 
degree of heat. Still, onoo the composition of the “ bits ” 
has been made, and the degree to which they are to 
be made to contract has been decided on, the syatom 
works quite sutficiontly acourately for the commercial 
potter. The bits, when placed in the trial sagger, should 
bo buried in small cups filled with ground flint, so that 
they may not be flashed. All trials of whatever sort 
should be destroyed as soon as the oven is drawn, as 
should they remain by accident in the trial sagger they 
may become a source of great perplexity to the fireman 
in the next oven that is fired. 

Dr. Segar’s chemically prepared cones are also used 
for firing by some potters. These are prepared so as 
to collapse on reaching different heats, and, by having 
a series of thorn in the oven, they, collapse in turn as 
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the heat increase?, tlio last ene collapsing at the highest 
htftt to which it is wished to go,and the firing is then 
stopped. Other trials, hasiJ on the mulling point of 
3iffer<jut alloys of gold and silver, have been tried, and 
on the expansion pf platinujn wire and other metals 
have also been experimented with, but have not come 
into general ueo. About ten trials .should bo put in 
oaclf quarter of the oven, four below and six in the 
top.s ; at is always hotter to have a trial too many than 
one too fow. 

Trials lare r.mst useful guides ;• but it is not merely 
noceasary jn firing to get up the trials to the necessary 
point, in fact, under some circumstitnces it is impossible 
to do so, owing to tho falling of a bung or the breaking 
down and ctoppago pf a flue in ono quarter ; and if 
a fireman, under the.?" circumstanoos, were to attempt 
to get up the trial to tho degree of heat stipulated, 
he might melt down the rest of tho oven to a solid 
mass, which would Imvo to be bj’oken out with pick¬ 
axes. There is po occasion to draw a trial duiing the 
first thirty hours, ps tho look of tho ovon and tho way 
tho firos are working >\ill bo quiU .sufficient guide. After 
this time has elapsed a. round of trials should bo drawn, 
as it is as v.'ell to make quite are that no port of the 
oven ha", get much ahoivd ot the rest, as should one 
part bo al\fiul, >t is betle^ ..id isisier to correct it then 
than later on. 

It is goneraliy necossarv to keep back the tops, as 
they are almost plways ahead, and should they bo behind, 
it is an easy matter to get them up ; whereas if the 
tops are already jip while the bottoms aro behind, it is 
no oasy matter ij get Uicm up without increasing tho 
heat in the tops, and once one part of the ovon gela 
ahead, the heat, increasing the draught in that part of 
the oven, will keep on augmenting until it is almost 
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impossible to beep it back level with the other parts. 
Great care is tlicroforft neces.sary whenovor one quarter 
g-ets ahead, and it should at once be attended to. 
A groat deal is often made of “soaking", and many 
firemen will say that war(f has had sufficient fire and is 
safe if it has had a good soaking—meaning that it has 
been fired for a long time. Once the' requisite heat 
has been obtained the oven may bo held at that jioint 
and soaked a little, but so-callerl soaking before the full 
degree of boat has been reached is quite useless and 
simply a waste pf fuel. In fact, if the ware has gone 
thoroughly dry into |tho oven, the sooner you gel up 
the nooossary heat the better, as long as the firing is 
not irregulai' and flashy. 

A fireman judges as much by the working of the 
oven, the flame issuing from the crown-hole, and the 
colour of the heat, as by the trials ; and it is as well 
to have .some (bricks made with round boles in them 
lengthways, in which ,i piece of glass oan bo inserted. 
The bricks can then bo jilaoed in the sjiy-hole.s, and by 
tills means the colour of the oven oan always bo seen 
without witlidtawing Ihe brick and admilting the cold 
air. This is, however, not really necessary, and is more 
ajiplicable to enamel kilns. The colour in a biscuit oven 
begins to show in about twenty-five hours, and the flues 
will then be get ting ted about two feet up ; after thirty- 
four hours it will begin to got a brown-rod all throiigb. 
After forty-five hours jt should be a brilliant cherry-red, 
gradually getting to a wliitish-rcd at the end of the 
firing, say fifty to fifty-five hours. Time, however, is 
not a good guide to tiro by, as a variation in cool, or 
a change in ihe wind, or the state in which the ware 
has gone into the oven, may make a difference of several 
hours. 

When the oven 4s placed, the mouths are lumped with 
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coal icady for Jigliling. Five or six liig lumps should 
be put. in Oiich mouth and a sliovcl or two of small 
jx)al, filling the Inouth aboui half up. Old plaster moulds 
can hrst bo put on tho bars before lumping, a/5 they 
do not intorfore with the dritught, and certainly protect 
the bar'-. To light an oven an open circular fire should 
be built with dumps of coal, enibs outwards, it should 
bo *built up into a hollow cone or funnel lill there is 
ju.st room left to put in some jiaper or straw and sticks 
to start it ; then, after lighting, lumps of coat should 
no built on till the ajierturo is clo.sed. Tho cone should 
be ahoui 2 ft. G in. high and about a yard in diameter. 
It will take about an hour to get well alight, and then 
it ea,n ho knocked down, if it has not already fallen, 
and a coujilo of sJiovolsful put into each mouth of the 
oven will light them up .all equally and at tho same 
time. This not only saves time, but is a much better 
method than lighting each individual moiilh with sticks 
and straw. A big oven of 20 ft or over will take from 
forty-five to lifly-fivo Jiouns to fire, and will consume 
from sevcnieen to twenty-two tons of coal, though tho 
quantity of the latter will dep' ud a good deni on tho 
quality used. 

Burning small coal or a proportion of slack means 
more care and altnntioii, hcsidi-s the extra time in firing. 
It may aJso make it neeesaary to punch—that is, to 
cut out the cUnkio-s formed over the bars, which impodo 
the draught, and thi.s slu' '!! always be avoided when¬ 
ever jxissihlo, as it admits a large amount of cold air 
into tho oven, and consequently refards the firing. What 
is required in pottery coal is long flame which will 
travel well to me centre of the oven. Heat lays hold 
of a small oven quicker than a largo one, and a large 
oven should be allowod plenty of time at "farting, 
especially if tlie clay-ware has gone in green, or if there 
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is a. lo.rgo amount of flat in the oven. Flat lies so 
very close togetiier and is so solid that it roquiros a 
oonsiderablo time for the heat to got right through it 
but if the ware is absolutely white dry the oven can 
be followed faster. Big. ovens aj-c generally more 
difficult to fire than sm^l ones, as the fire weakens, 
travelling a longer distance through the flues. Towards 
the end of the firing, however, they sometimes chme 
up veiy quickly, with quite a rush indeed, owing to. 
the great body of heat in them. 

In the first twelve hours about two tons of coal (not 
talcing into account the lumping) will bo burnt, about 
one hundredweight being put into each mouth at an 
interval of four hours ; afterwards it will bo necessary 
to bait at shorter intervals, say every three hours or 
I0.S8, with an increased quantity of coal. All the mouths 
should bo baited n'gularly in order that the draught 
is equal in all. 

Putting on too much coal at a time is a mistake, 
and smoke continually issuing from an oven shows bad 
firing and waste of fuel. The gluts should bo loft open 
for a couple of hours after starting, and then the front 
of the furnace, from the bars to the arch, can bo builh 
up with bricks, which prevents the fire from falling out, 
and also saves the fireman’s shins. Sufficient spaoei 
should bo left between the bricks for draught, end a hole 
should be left at the bottom to put in the baiting poker 
to move the fire on the bars if necessary, but the less 
the fires are pulled about the better. 

The tools a fireman will require are : a baiting poker 
about 6 ft. long and 1 in. thick, a punching poker of 
the same length and I5 in. thick. They are best made 
of steel, or, at any rate, pointed with steel, and should 
be kept quite sharp for cutting out clinkers. A drawing 
rod for drawing tlie trials, with the end well turned 
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up into a hoolc, so that tho trials will not fall off; 
a heavy rake for pulling out cliu ers ; a haiTow, a; 
bpeket, a couple of •shovels, ; nd a ladder of suitohle 
length tor drawing trials, and having a ledge on- the 
top sufficiently broad to allow.of his putting the brick 
drawn fiom the trial hole on it. Those will fulfil all 
ordinary requirtments. The mouths should never bo 
filled* up with coal till the oven has been going some 
eighteen hours ; they should, in fact, never bo really 
coaled up to the a-eh, as the flow of air is stopped 
and the best part of the brickwork, i.e. the arches, will 
suffer, and a pound’s w'orth of damage may be dona 
in a few minutes. 

The difficult time in biscuit firing is about twelve hour® 
from ,he end, and the point is the last baiting, which 
is two or three hours from the finish. After about thirty- 
five to forty hours’ firing, should, on drawing trials^ 
tho top be found too far fi/rvvard, air must bo admitted 
by tho regulator-hole under the arch ; should it bo 
behind, loss air must bo admitted, ami regulators and 
covering bricks must bo closed. Should the brickwork 
be white-hot, delay baiting a lev minutes till tho heat 
is ratlier reduced, then, bait up and fire hard to roach 
the top. 

When iho time comes tor the last baiting, and thora 
is a doubt, as to whether- ii suould bo a full on© or 
a lessor one, and n full ono is decided on, draw trials 
■when it is half burnt off- dsen, if it is found that 
the heat is getting too groat, and that the trials ar© 
fully up, a little sand may be thrown into the mouths, 
which will effectually stop tho fires and tho heat. Should 
at any time dunng tho firing the heat get excessive, 
and the brickwork begin to suffer, and neither lotting 
in air by the regulators nor using moulds will keep 
it down, a plateful of sand thrown into the mouth is 
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sure (o lie effective. When the briclrwork begins to ran 
like ti'eaclo, it is alwir-s a sign of exec.ssive boat, ]irobably 
ORu.sed by an iu.siiffieient adinissicn of air. After the 
bist baiting the mouths sliould bo stoppered uj) with 
the covering bricks ns .seen as 2>o.«iblc, to prevent cold 
air from too rapidly drawing into the oven, especially 
when there arc big dishes, &c., in the bven. 

In a biscuit oven the firc.s should never bo dfawn, 
but should be allowed to burn themselves out. It should 
not be di.sturbed for at ksast twenty hours after the 
firing i.s finished, when the top of the chunin,s may bo 
ojmned. The mouths should not be punched nor the 
clinkers cloa.no<l out (ill about thirty hours after the 
firing is finishod. Oven.e, howTwer, must not bo left 
longer than ab,solutely nece.ssary, nr additional ovens 
would bo requircd. An oven that pinches or warps ware 
in the centre, and cannot bo controlled by ordinary 
means, may sometimes bo cured by putting a brick in 
the well-hole. This, howoy^-, is not a very safe pro . 
ceeding, a.s it may bo found too drastic a remedy, and 
it is, of course, impossible to take it out again while 
firing; it would, porliaps, bo safer to put a brick in 
two or thiTje of the centre flues in the mouths, and these 
can always bo moved during the firing if the draught 
is not strong enough to the centre. 

Before firing a new oven, or an oven that has not been 
in use for some time, it is as well lo light a fire of 
about a (on of coal in the centre of the oven, having 
first covered the well-holo with some bars, and then 
distribute about a ton and a linlf of coal in the various 
mouths, and light th«n also, and by this means the 
oven will bo thoroughly dried. It is evident that there 
is considerable waste of fuel under the present system 
of firing, os, if the necessity for boating the floor and: 
solid brickwork of the oven and the saggers bo taken 
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into consideration, probably a hundred times more fuel 
is used than is absolutely nocessasy for Tiring the ware 
alfinc. * 

Thc-e is little <loubt that oven the best firemen waste 
a oonsidorablc amount of fuel l^- the excessive admission 
of air to the oven, and analyses of tlio products issuing 
from tho stack‘iirove that as much as c,cnt per cent 
too luuch air is often admit tod, and with lai-gc 18 or 
20 feet ovens this seems difficult, to control. No doubt 
firing "with gas or petioleum the consumption of air 
necessary aau be, gauged and admith'd to a nicety; but 
these fuels at present seem only suitable for the smaller- 
sized ovons ; at any rate, tho problem of scientifically 
firing largo ovons economically has yet to be solved. 

Wlillo fidiy insisling on the advantage, nay, necessity, 
of iheorotical knowh'dy , ft should at once bo admitted 
t.liat cxjiericncc aloru' can teach a fireman to lire an 
oven and obtain regular rcs..lts, as, however theoretically 
jierfect a man may be in the Ici owledgo of firing, and 
given all the scientific aids rooommondod by various 
exjierts, and their names and reooiumondatinns are legion, 
withoul long exjiorienie ,,f the tiit''ereiil dilhculties which 
jna}' and (-mtinnally do ari.so in firing, his knowledge 
is little better than unnlcss. 

All tet,ts and trials will only show tho heat at tho 
particular ^rlaco where the trial is, and it is quite easy 
to run the brickwork -down in one place while the trials 
are still “not up” in close n.eximity, Tho manner in 
wdiich an oven works, tho want of draught in one mouth, 
tlic excess of draught in another, calls his attention to 
a stopped flue or a moved bung. The cCoct of wind 
on dlileront qaa,i,ers, tho class of ware in tho oven, the 
state in which it wont in, its position in the oven, the 
body of which it is fonmed, the purposes to which it 
is afterwards to ho put, the coal he is using, &o., have 



238 


THE MANJJPaAuRE OP EARTHENWARE. 

all to be taken into consideration. The condition of 
the flues—for lines fkat have been long' in use become 
rough and rugged, and the draugiit is thus impeded^- 
also‘has its cU'eet on tho working of the oven. A hot 
sun beating on the sta».k undoubtedly decreases the 
draught, and so night-firing wiU always bo found the 
most regular. Drawing air is a defeat that an oven 
may develop quite suddenly, owing to a crack slightly 
opening in the brickwork, which is especially likely to 
occur in the arches over the mouths. Drawing water or 
damp from the soil is rarer, and if the oven has a well- 
made cork, should not occur unless through the accidental 
bursting of a water-pipe or drain. 

These are a few of the small matters which may from 
time to time affect the working of an oven. People 
who say that “with proper scientific education” a man 
can fire a large oven which he has never seen before, 
and give satisfactory results by attending to rules laid 
down, only show bow very little experience in the working 
of ovens they have liad, and their recommendations 
should be regarded with suspicion and examined with 
the greatest care before being brought into use. 

No two ovens work alike. There is nothing extra¬ 
ordinary in this; tho same thing occurs with machines 
and engines; two locomotive drivers on sister enginee, 
if changed, will pot get the same results efut of each 
other’s engines, because they are not acquainted with’ 
their peculiarities. So is it with ovens. Ovens built 
from the same plans vary in the treatment they require, 
and the best results will only be obtained by the man 
who has studied their idiosyncrasies. Accidents happen, 
bungs move, trials can neither be seen nor dra'WJi; experi¬ 
ence only can then guide the fireman. The colour of 
the interior of the oven, the appearance of the saggers 
and the bricks in the flues, -will all be guides for him. 
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It is I'aro to fire an oven without noticing something 
unusual, and the sucoessM man is ho who notices these 
little things, and Irtiows fioiii past experience what is 
tho right thing to do, and does it at once. As "in so 
many other things an ounce -ificxperience is worth pounds 
of theorj', though the ideal should be tho two combined. 
The more gettfug to a certain fixed heat at tho places 
where tho trials are is but tho A B C of firmg, which 
those who put their faitli on trials alone would soon 
find out to thoir cost. 

Firing is, undoubtedly, the mo.st important operation 
in the manufacture, and it cannot bo too mttdi insisted 
upon that it is absolutely oasontial that managers who 
wish to really “manage” thoir works should have a 
practical knowledge of firing; as without this knowledge 
they are really in tho hands of the fireman instead of 
oontrolling him. There Ls nothing occult or even difficult 
in firing, but it docs require attention, pmctico, and 
observation. 



CHAPTER XVII. 

DKAWING BISCUIT OVENS AND BlsfcuiT WAREHOUSE. 


When the oven is sufficiently oool, the mouths should 
be punched, all the olinkcre eloarod out, and the aflhes 
and rubbish oarriwl away ; tlie ckunins should be pulled 
down, and tlio bricks piled up under one of the benches, 
ready for use in the next oven. Groat taue, however, 
is necc'ssary not to j)ull down the clamins too soon, and 
two days' cooling should always be allowed—otherwise 
larg'C picocs, and especially dishes, run the risk of beingi 
“dunted”, the dc.struction of saggers will also bo 
necessarily great, while the flues and brickwork will also 
suffer. Besides, if an oven be driiwn too hot, the saggers 
cannot bo handled with comfort, and the breakage on 
tills account will also bo largo. 

The floor round the oven should ho sprinkled with 
Water and swept up quite clean ready for “drawing”, 
which is the tonn used for the removal of the saggers 
from the oven and the taking of the ware out of the 
saggers. It is, of course, dcsiiable to aooomplish this 
with as small amount of breakage as possible. Breakage 
more or less there always wiU be, and the object is to 
reduce it to a minimum ; and any that does occur should 
always arise from aoiident and not from systematic care¬ 
lessness or wont of order. In some places it is the 
custom to make a sort of bench in front of the olamins, 
and each sagger as it comes from the oven is at once 
emptied, but the more general custom is to carry out 
a considorablo number of saggers and place them one 
on the other outside the oven before they are emptied. 
To do this quickly a lino is formed by the men, and 
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the saggers are passed from oxwt to the otlier, and to 
facilitate the handing of the siiggeis in this manner 
^he men should faoe> alterniii,o ways, as they thus receive 
tho saggers in order without having to turn round.’ This 
method is undoubtedly the quichost, as more men can 
work in emptying tho -aiiro from tho sjiggers. 

There shoul(>he a sufficient number of covering boards 
to ^ut on tho tops of the lower tiers of sagijer.'- inside 
the ovens, so that tho men climbing up to remove the 
upper saggers from the bungs have a good firm 
footing to stand on. If there are not sufficient boards 
supplied to them they will stand on the sides of tho 
aaggors, which is sure to result in considerable breakago 
of both saggers and ware. As tho saggers aro ptisscd 
out they should bo put down carefully and levelly by 
the last man in tho linn, without jerking or knocking 
ono heavily against the other, as it is in this part of 
tho operation more than in any other that breakage 
occurs. A strong man should he clio-ion for this oflioc, 
as it is as often as not from want of strength that 
saggers are put down roughly. 

Tho men talcing the sag'gers oil the bungs inside tlie 
ovens will have to come out from time to time if the 
oven is still very worm, clumgmg places with some of 
the men in the chain. If tho oven is very hot tho men, 
will roquiiB pieces of flannels with holes in for the 
thumbs, to protect fheir hands, or thick gloves, to enable 
tliom to hold tho saggers w'lh comfort. When sufficient 
saggers have been carried out the ware is removed from 
thorn and carried into the biscuit warehouse, and for 
this purpose 'there should always be sufficient baskets, 
trays, or boxes, and it is far better to have extra baskets 
than to allow them to be piled up with ware, as pieces 
may fall out, and the weight is also likely tr break 
the pieces at the bottom of tho bosket. AVhen the ware 

u 
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has been removtid from the eag-g-ons, it should at once 
be carried into the b'scuit warehouse, and should not 
be left on the benchoa or on the floor of the oven-hous^. 
Care must be exercised in removing the ware from the 
saggers and placing it inrihe baskets. Numbers of cup 
handles and other delicate salient pieces are knocked 
off if this is not attended to, and fragile articles, such 
as centre-pieces, &c., should bo carried in by hand at 
once to the warehouse on being removed from the 
saggers. 

As the saggers are emptied some of the men should 
be told off to carry them away and pile them up care¬ 
fully in the plaiie appointed for the purpose, the different 
sizes being all arranged together, so that when the next 
oven is placed, the men get at any sized sagger they 
require. If they nre pibid up mixed together several 
saggers may have to bo removed to get at the one 
required, and tho.so pot wanted are put down anyhow 
and anywhere, which is a fruitful source of breakage. 
All ware whelhor praoked or broken, should be carried 
into the warehouse, and no one in the ovens should bo 
allowed to throw away a single piece, and this is very 
important for several reasons; 

.(1) The payment for the work in the ovens is often 
made in aooordanoe fwith the quantity coming out of the 
oven. •' 

(2) It is necessary to know the percentage of loss in 
every oven. 

(3) The cause of the breakage or loss must be studied 
to see where it has occurred, and to prevent it happening 
in the future. 

(4) The warehouseman must know what pieces have 
been broken or have oome out defective, so that if they 
are wanted for order® he can at once order tliem up 
again. 
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An oven sliould bn draw.i as qiuc-.ldVjM is compatible 
■Witli caro, as Ibo examination oi llm ware takes j)lace 
{(.ftorwards in tlio biicuit waxoJ.onse. The warehouseman 
must koo]) an eye on Ids own jjeoplo when omiWyiug 
tho basl;ets, &c , as.mucli v.a;;) is often broken by them 
wbicli is afterwards unfairly attributed to the placerij 
when drawing* the oven. 

Biscuit Warehouse should be fitted all round with 
strong penning or shelving, to store away any ware not 
immediately requijed. Heavy ware, such as plates, 
should be stowed below ; the lighter hollow ware being 
piu:ke<l away above. The warehouseman should go over 
his stock from time to time, so as to know exactly what 
he ha.s, otherwise ]io may oi'dor up thingts which aro 
alrealy in stock, and it i.s never desirable to have old 
stock lying about, and as soon as ono lot i.s sent out 
of tho biscuit wai-ehouso it is easy to order another lot 
forward. i. 

A.S the baskets and trays of Ids cdt ware aro brought 
from tho oven into the warehouse, tlio warobouseman 
and his assistants, who aro for tho most 2)art women, 
empty and arrange tb'cn on tlm floor mci'cly according 
to size and sliapo. Wlien the oven i.s lOll in the warehouse, 
they coramonen looking over oJeaning and sorting the 
whole of it sy.steinatiially, piece by piece. All the 
defective ware, from whatever cause, is put on one side, 
and when tho ovo ' ims all been looked over the ware¬ 
houseman classifies the de'’ ' i ,. Those from bad firing 
in one jdaoe, those duo to defects in making in another p 
thosn which appear to be spotted by iron or dirt in 
tlie body in another, and those for which he cannot 
account he should j)ut on one side and spcoially call 
the attention of tho mant^or to them. Then the work¬ 
men to whom the defects are due are sent foi i’’ turn, 
and tho defects pointed out to them so that they may 
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avoid thorn in the future. This is absolutely essential if 
tho percentage of bri'»kago and defective work is to be 
kept low, and it is wonderful if ■the.so small matter^ 
arc hot attended to how quickly breakage and badly 
made ware increase. c 

It requires considerable experience always correctly to 
attribute defects to their true sources, thoifgh tho majority 
of them aro sufficiently apparent. For instance, ^are 
that comes out brown or yellow is a fault of tho placers ; 
tho saggers have not been projierly wadded, and tho flame 
has effected an entranoe and flushed tho ware. Ware 
that is duntod (cracked) is generally to bo attributed 
to tho firing. Dishes aro especially liable to this defect. 
If tho crack at the edge shows an opening, that indicates 
a “getting up" dunt caused by too rapid firing at tho 
oommonoement, though it might also bo a defect in 
m^aliing, or carelessness in placing, and if tho di.sh bo 
broken the surface of the fracture along tho crack will 
bo found to be rough. If tho dunt shows no opening 
at tho commencement of the crack, it indicates a 
“cooling” dunt caused by letting in too much cold air, 
either during tho firing or after tho fires have gone out, 
tho latter being the most general cause. If broken, tlie 
surface of the fracture of tho crack will be found quite 
smooth. 

Ware broken in tho clay state has a rovgher edge 
than ware broken after it has been fired; then it is 
quite sharp. In either case these defects would probably 
be rightly attributed to the placers as they would be 
caused by want of care in placing or in drawing. It 
is no doubt difficult sometimes to decide whether a 
breakage or crack is due to bad workmanship, careless 
placing, or firing; but by noting how other pieces of 
the shape or class have oomo out of the same oven, 
it is generally possible to be pretty certain who is 
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responsible, though each niati will naturjiily try and shift 
the blame on to .someone olso’s shbuldors. 

• The same remarks'apply to crocked pieces. Tlie maker 
is goiicrally rcsiKinsib’e for tho.se, uiiloas it is evident 
that they have been squocvefl out of sha])n or put in 
a wrong jiart of tho oven by the placers, or uplo.ss the 
overjj has been* palpably over-lirod and the ware thus 
warped ; but practice soon api)ro('iatcs these lifl'eronces, 
and a knowledge of where defects are likely to occur 
is a very great help. Spots of iron may bo caused by 
men filing at their benches or by the magnets no* properly 
cleansing tho body, or through defective bearings of 
machinery, and the attention of tho maniagor should at 
once Ire called to this or to auy other apparent dofool; 
in the body One rule must, however, bo strictly 
observed, and tliat is no defective piece ruust be passed 
without attention being called to it. Broken ware sliould 
not amount to mono tlian 4 per cent, tho porconlaga 
of seconds will depend upon the 'selection” required. 
The warehouseman must also give his special attention 
to any new pieoo.s or new shapes coming from tho oven 
for the first time, so that any alteration required in 
their manufacture may at once ho pointed out. 

All ware should ho carefulb cleaned and brushed with 
a stiff brush, to remove sand oi- dust, and sand-paperod 
if nocessafy. White warb should rocoivo extra atten¬ 
tion, especially that which is afterwards to bo decorated 
over glaze, and for whi^h : | ccial selection is required, 

as it goes directly to tho dipper and does not pass through 
anyone oLse’s hands ; and nothing spoils the appearance 
of war<! more than sand or dust under tlio glaze. It is of 
very great importance that bi.scuit ware should bo well 
fired and regular, as, if irregular,when printed it will come 
out in different tones, and the ware is most difficult to dip 
satis&ctorily, as it requires different strengths of glaze. 
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avoid thorn in the future. This is absolutely essential if 
tho percentage of bri'»kago and defective work is to be 
kept low, and it is wonderful if ■the.so small matter^ 
arc hot attended to how quickly breakage and badly 
made ware increase. c 

It requires considerable experience always correctly to 
attribute defects to their true sources, thoifgh tho majority 
of them aro sufficiently apparent. For instance, ^are 
that comes out brown or yellow is a fault of tho placers ; 
tho saggers have not been projierly wadded, and tho flame 
has effected an entranoe and flushed tho ware. Ware 
that is duntod (cracked) is generally to bo attributed 
to tho firing. Dishes aro especially liable to this defect. 
If tho crack at the edge shows an opening, that indicates 
a “getting up" dunt caused by too rapid firing at tho 
oommonoement, though it might also bo a defect in 
m^aliing, or carelessness in placing, and if tho di.sh bo 
broken the surface of the fracture along tho crack will 
bo found to be rough. If tho dunt shows no opening 
at tho commencement of the crack, it indicates a 
“cooling” dunt caused by letting in too much cold air, 
either during tho firing or after tho fires have gone out, 
tho latter being the most general cause. If broken, tlie 
surface of the fracture of tho crack will be found quite 
smooth. 

Ware broken in tho clay state has a rovgher edge 
than ware broken after it has been fired; then it is 
quite sharp. In either case these defects would probably 
be rightly attributed to the placers as they would be 
caused by want of care in placing or in drawing. It 
is no doubt difficult sometimes to decide whether a 
breakage or crack is due to bad workmanship, careless 
placing, or firing; but by noting how other pieces of 
the shape or class have oomo out of the same oven, 
it is generally possible to be pretty certain who is 
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in Buch' a wayi that tho defect will be completely 
hidden. , 

, White ware is otten. sta.iii ed or marked in hiseuit 
with the manufacturer’s hiark, etc., by a rubber die first 
pressed on a flannoi pad irokitenod with the necessary 
colour, or one of the printers ma.y print off sheets of 
marks which (#io girls press on tho naro and tnen pull 
away the paimr again; this latter method i.-,, however, 
more expemsivo although wore satisfactory; but as the 
glaze will not bo properly absorbed where tho colour 
is, owing to the oil contiuned in it, the print after tho 
removal of tho paper should bo dusted with a little 
plaster, or tho printing paper may bo washctl off 
with ■i)laster water, which would have tho same effect. 
A printed mark has always a cleaner and better 
ap))earanco than if raen'ly stamjiod. Tho warehouseman 
must make B[)ecial Kolectiou for his printed orders 
acoording to the different e dour.s, and for filled in ware, 
matt blue or pink, ho should always select rather easier 
fired ware than for tho other colours. Very hard ware 
shmdd never bo sent on for ])rinting if it can be avoided. 

All piooes witb covers .houhi be candully fitted before 
being .sent on, or if for stock .should bo put away in tho 
penning, each with its prop,'T awer—otherwise it may 
happen ihal bodies and aivers are printed up which do 
not fit, which is a oauso el' gjuat annoyance and incon- 
venioueo when the-^ anmo through in tho glost warehouse. 
If by ehanoo piece.® como d'r<. ;gh the biscuit ovens with 
rovers or parte tliat do not fit, tho warehouseman should 
at onoe order up sufficient oovor-s, bodies, or parte, as the 
case may be, specially to fit tho.se piooes, so as not to have 
parte of ware sjing about in the warehonso usele-ssly. 
He should always keep a few piooos in stock of the most 
current articles, so that in ease of any sudden demand he 
is able to send on a piece or two to be printed or painted 
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wliich may cnab,lG some urgent order to be dispatched 
witliout loss of time, i- 

The biscuit warehouse requires the greatest atientiot\^ 
as this is the point of departure for the arrangement of 
tlio execution of the majooity of orders. All the orders 
■which cannot be executed from tbe stock in the glost 
warehouse come to the biscuit warehouseman, for cither 
white ware or printed or under-glazed painted, and if he 
has not the necessai'y piooos in .stock lie must order them 
up from the clay end. In ordering up lie will have to 
slightly augment the quantity oixlcred to cover losses 
from breakages, &c. The quantity necessary will vaiy 
with different pieces, but he -will soon bo able to tell from 
tlio way the ovens come out the percentage necessary to 
oomploto his orders. Flat will generally require a larger 
percentage than hollow ware, The orders should be 
most oarofully entered up in his book and chocked 
indejiondontly, and he .should mark off every order as it 
is oxocutod, with tho date of execution, as a roforenoe. 

It is very necessary tliat all sots should bo sent on 
complete, and ,if tho biscuit warehouseman has not the 
necessary pieces in stook to complete tho order, it is far 
bettor to let the ware remain in biscuit till the necessary, 
pipoes have come through tho bi.seuit oven and can be 
sent on complete, rather tlian to send part on and after¬ 
wards the rest when it comes through. It is quite useless 
to send part of the ware to be printed or decorated, and 
if this is allowed parts of orders will continually be 
coming through to the glost warehouse, on which all the 
exj)onsos of decorating, glazing, and firing have been 
incurred, which cannot bo packed owing to tho absence 
of some of the pieces ; the order remains lying about, and 
perhaps when tho necessary pieces do come through, one 
of tho pieces in the first lot will be found to be broken 
or chipped, and the packing has to be again delayed. 
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Apart from this, it is always as well to^^t sets ot any¬ 
thing through in the same ovpn,«as it parts arc fired in 
different ovens they are more likely to vary in tone of 
coloui should they by accident got a slightly groalfcer or 
lesser heat. • • 

The chief point in getting up the orders in the biscuit 
is that they sffould be sent througii in such a way that 
Uie different parts of them will go through their various 
])rocee.ses and arrive in tho glost warehou.se as near aa 
may he at the same time, and so can ho at once packed 
and sent off tho works. If orders come through piece¬ 
meal and incomplete, it shows want of system and 
organization, most probably in the biscuit warehouse, 
and should at onco be looked into, the cause ascertained 
and (ho defect oorrected. 
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DirriNO : or the AFrucATioN -op the glaze. 

The most common mothcKls of the appMoation of the 
Glaze are the following ;— 

(1) By dustinff tlie piooos with a dry powder of the 
glazing material, such as litharge or minium. It is 
usually applied to pieces in tho clay state and when stiU 
rather damp, and is thus used for only the commonest 
sort of oarthenwaro, in faot, when tho biscuit and glost 
firing are oombinod in one procas,s. It i.s very injurious 
to tho workmen, as it is almost iinjKkssiblc for thorn to 
avoid breathing tho dust of the poisonous materials 
floKiting in tho air. 

(2) By sprinl'Un!) the piecos with glaze of the con¬ 
sistency of cream ; this method is employed for ware 
which, in its first firing, has become so vitreous that it has 
lost its absorbent power and so cannot suck up the glaze. 
Tho glaze is therefore allowed to flow over tho piece while 
it is moved about from side to side till completely 
covered, when any superfluous glaze is removed from the 
piece by slightly jerking it. This system is also used 
with coloured glazes when the in.side of a piece is to bo 
glazed a different colour from that of tho outside, the 
outside being dipped by immersion and the glaze being 
introduced into tho interior with a ladle. 

(3) By volatilization. This is carried out by bringing 
tho biscuit ware to a certain degree of heat and then 
introducing the glazing material into tho oven by 
specially arranged apertures in the crown of the oven and 
by the mouths, as in the case of salt glazing. The salt 
volatilizes, combining with the silioa of the body, and 
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thus forms a coating of glaze on the pifoe, the saggers 
not being wadded, in order to frutly admit tho gases to 
the interior. In another appliiation of the same process 
tho saggers are wadiod -vvitli the glaze, and cup.s‘con¬ 
taining tho powdered glaze a»o placed in the saggers, 
and when the necessary heat is attained tho glaze 
volatilizes and the pieces of ware in the tsaggwrs are struck 
by the gasos and become glazed. This process is usually 
described iis “ smearing ”, and tho adviantage of it is that 
the deepest and timet incisions and cavities are glazed 
without filling chemi or in any way spoiling their sharp¬ 
ness of outline. 

(4) By immersion. This is the usual method of 
glazing lino earthenware, and as tho quantity of pieces to 
bo gla.zod is very large, it is tho quickest and tho most 
economical. Tho empld) iiiont of this method is based on 
the characteristic of biscuit wai'c to absorb liquids. IMicn 
the glaze materials have been siifBciontly finely ground, 
as described in tho Chapter on Ulazes, they arc mixed 
with tho quantity of water considered necessary for tho 
proper coating of the pieces when immersed in them. 
This proportion must b' auttlod by experiment, and once 
tho glazx) is oousidcrod of a satisfactory conskstency, 
a pint of it should bo woighoii so that from time to timo 
the weight of tho glaze can be chocked. 

Trials stiould bo sent through the ovens of pieces 
dipped at different strengths, tliat is to say, at different 
weights per pint of glaze, nd by this means the most 
suitable weight of glaze is soon arrived at, and it can 
always bo kept at tho same strength afterwards. It is 
nooeae.ary to do this as dippers vary in tho time they keep 
pieces in tho tube, and so sometimes require slightly 
different strengths. As by tho absorption of the water 
into the pieces, the glaze is constantly getting heavier and 
therefore thicker as every piece is dipped, the dipper 
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must from time^to time add a sufficient quantity of water 
to oompensato for tliis and to bring tlie glaze back to its 
original density. • . 

In some places a glaze gauge is used formed of a 
graduated glass tube, tonninated by two unequal bulbs. 
Tlio smaller of these bulbs is filled with small shot, the 
nock between the two bulbs being oaroflllly closed^ with 
a piece of cotton wool. The gauge is put in the glazei 
and sinks lower in it as the den.sity decreases, the scale on 
the tube being road to make the necessary comparison. 
It is a very simple, and, at the same time, most accurate 
method of testing the strength of glaze. Ware, however, 
often varies, owing to difference in firing, in the strength 
of glaze it requires, so that gauged or weighed glaze must 
bo only looked upon as a guide and not as a hard and 
fast rule. The majority of dippers can tell by long 
pnaetioe the thickness of the glaze by merely putting one 
of their hands in it. The heat of the hand slightly, 
evaporating the water, the coating of glaze remaining on 
the hand shows the dipper the state of the glaze in his 
tub. When a. piece has been dipped, the dipper can tell 
by scratching it with his nail it it has a sufficient body, 
of glaze on it or not. 

A piece of ware plunged into the liquid glaze at once 
absorbs the water, and acting like a filter allows the 
water to enter, but leaves the material origindlly held in 
suspension, evenly on the surface. The rapidity with 
which the operation can bo effected also conduces to an 
equal layer of glaze being deposited all over the piece 
if all the different parts of the piece are immersed for the 
same duration of time, and so the part of the piece first 
entering the glaze should also be the first to leave it. 
The piece should therefore be passed at the same pace 
through the glaze, care being taken that it is also with¬ 
drawn at the same pace as it enters. If this is not; 
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attended to the piooe will ha o more glaze on one side of 
it than on the other. ^ * 

^Time is h, very imjiortant r.ieior in the operation, for if 
the immersion is too ra])id the pioco will not have had 
time to eufliciontly alvsorb the wa,tor and to leave a coating 
of tho proper thickness of glaze on the surface ; on the 
oonti'ary, if it k too slow, the glaze Coating ma;y be too 
thic^, or tho water may begin to dilute the gUze on tho 
pioco again, thus leaving the coaling uneven. In a given 
time the thickness of tho coating will bo in proportion 
to tho thicknoss of tho piece, that is to say, a thin 
piece would absorb loss water than a thick one, and 
so the coating of glazo would bo thinner in the same 
time. 

Tlu roforo, very thin ware should be dipped in rather 
thicker glazo than that used for ordinary purposes. As 
a general rule there is not much variation observed in tho 
thicknees of coating on the same piece, unless some of its 
patt-ts are very thin indeed, but th“ edges of pioce.s will bo 
generally found to bo less thickly coated than the centre.s, 
and caro must always bo exeroi.scd lo avoid extra thick 
glaze remaining in any hollows. The <liiIoronco between 
tho firing of pieces makes a vast difference in tho way 
they absorb glazo, and it is generally best to have tho 
dipping trough, which has largely taken the place of tubs, 
divided inio two parts ; the oruinary glazo being on one 
side for the well and evenly fired ware, and slightly 
thicker glaze on the other s'do for any harder pieces 
which do not, of course, absorb so quickly. Easily fired 
ware which absorbs quickly should either be dipped in 
specially prepared glaze, or, if there arc only a few 
pieces of it, it may bo dipped first in water, and then in 
the ordinary glaze ; by this means, having already 
absorbed a considerable quantity of water, it will not 
take so thick a coating of glazo when dipped. 
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The dipper should from time to time stir up his glaze 
to prevent the Jieavy material sinking to the bottom, as 
this is the richest and best part of *he glaze. Ho sho-uld 
also pass the glaze two or three times a day tlirough 
a fine lawm to take out any impurities that may have been 
brought into it by the ware that has been dipped. 

In dipping hollow ware c:rro must be taken that the 
glaze is emptied quickly from the inside and not allowed 
to eoal one side more than another, nor remain in the 
bottoms, and any piece that has an extra thick coating of 
glaze, no matter how hard the glost fire may be, is always 
liable to the defect of crazing, that bugbear of the 
manufacturer. Too thick glaze will also spoil the 
appearance of decorated ware by making the colours run. 
In dijiping hollow ware the dipper should move his 
fingers .and not keep them still, pressing on the ware at 
the same jxiint, or where his fingers touch the piece it 
will not he glazed. He mu.st also shake the pieces well, 
so that no drops or tears are loft on the edges, as the 
more ware has to be touched up or cleaned after passing 
through his Jmnds, the io.ss even will bo its appearance ;; 
ware that has not to go through the repasser’s hands at 
all always looks the host. 

Hollow ware should be dipped in rather thinner glaze 
thiin the flat, which is now usually dipped with a hook. 
For this process the dipper has a sort of strong leather 
thumb stall, fitting tightly to the thumb, to which is 
attached a short piece of iron or steel wire, at the end; 
of which is a hook shajKxi to fit the edge of a plate. 
He hooks the hook over the edge of the plate, the plate 
being face upwards, the fingers of the hand supporting 
the plate on the opposite side to the hook. The plate is 
rapidly passed through the glaze and, with a violent 
jerking swing of the elbow and wrist, the superfluous 
glaze is thrown off the edges, leaving the plate perfectly 
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glazed without toars or drijis on it, and ready to go 
straight into tlio oven without ^ojug louohod by the 
r^ossers. The dijijinr nin t hu careful to hoop (lie 
fingers of his hand quite straight, a.^, should they bend, 
they will touch tlie .under sidt of the plate, which, in 
oonsoquenoe, will not bo properly glazed. Tliis is by fur 
the quickest way of dip])iiig, a good man getting uirough 
a lof of work, and the result is also snpermr to that 
obtained by other methods. 

Good dipping is very important, and it requires long 
experience to dip every class of piei'C with equal sucooas;: 
therefore, it is better to keep some dippers only dipping 
flat, while othere confine their attention to hollow ware, 
as tho differenen in the thickne.s.s of the glaze required by 
the two different classes is quite suflicienl to upset the 
Imlanoo of a man if cliaugcu from one, to the other. 

Troughs or tubs shoidd bo kejit specially for white 
ware, w-hile others are used for prinU^d and dccoratfsl. 
If tho same tubs are used foi' belli, ilie white ware is .sure 
to suffer sooner or later from the colour of the printed 
ware. After tho ware has been glazed it is looked over 
by tho repassers, who dean nu, drop» of superfluous 
glaze with a very fine thin .steel knife or a piece of 
flannel, and with a broad brush apply glaze to any part 
which lias not roocived tho neues.sary amount. 

In prinUxI ware the outline oi tho pattom should just 
he visible through the glaze, but it should not bo so 
thin as to show tho colour ■ ^or this reason, when the 
ware has been looked over, it is placed on boards in the 
dipping drying room, and each board is marked with the 
oolcur with which tho picci's on it are decorated, by 
putting a broken bit of waie of the same colour on the 
end of tho board ; this is to enable tho oven men to dis¬ 
criminate between the different colours when they come 
for the ware to place in the glost oven. Each colour lias 
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its proper position in the oven, and if put in another part 
it would vei 7 prohahly oomo out unsatisfactorily. 

In some factories the dipped ware is placed on a moving 
platform, or endless band, which passes continually 
through a highly heated, chamber, and it is received at 
the other end os it issues from the chamber dry and ready 
for the oven. In any case it must be arranged on boards 
in a shop where the men can see it, in order to hiako 
their selection for the different parts of the oven. Should 
it be desired to glaze a piece in certain parts lisvving the 
other parts in biscuit, and it is difficult to do this without 
immersing the piece, the part to be loft free from glaze 
may be painted over with wax, or oil, or any other 
greasy substance which will prevent the glaze from being 
absorbed. The piece is then dipped, and when fired the 
part that has been oiled will remain biscuit, while the 
surrounding parts are all glazed. 

Dippers require stillaging in the shop on which boards 
can be placed for ware, both before and after dipping, 
and a drying stove. The tubs should bo from 3 to 4 ft. 
across, though they have been largely superseded by 
troughs, as the' latter are more convenient for the dipper 
to stand in front of, and he has not so far to reach when 
a piece has to be dipped in the thicker glaze. All tubs or 
troughs should be mode of good hard wood, to prevent 
absorption, which causes the glaze to set at tljiC bottom ; 
they are also more durable than if made from soft wood, 
and do not splinter wiien the glaze is stirred with 
the paddle. 

The dipper will require a board with wooden ribs on 
it and holes in it, or an iron grid made of thin hoop iron 
fixed over the edge of the trough or tub, to put the ware 
on as ho dips it, from which it is removed by one of his 
assistants, of whom ho has two or three, to the drying 
stove or to the repaasors, as may be necessary. The 
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assistants fetch the warp, liynd it to him, and remove it 
when dipped. Some dippers prefer tioards with a lot 
of nails driven through thei’i, on which the ware may ho 
placed after dipping, but wet iron in wliaiovor form 
should be avoided wjicn possible. He will also require 
a wooden jiaddlo to blunge up his glaze, a couple of lawns, 
which should al^vays bo in good order, and sevor.d pails, 
wdiich under no oircumstancc.s should be use 1 for any 
other purpo.se. Ili.s tubs or troughs should have covers 
with padlocks to them, and should bo covered when not in 
use, which prevenis any extrancoms matter from getting 
into tlio glaze. He .should he very careful tiuil the glaze 
wlien given to him from the stock tubs has been 
thoroughly blunged up, and that none of tho goodness has 
remained set hard at tho hoUom of the tubs, as this would 
naturally oompletely up.set tho composition of the glazo. 
Ho should then pass it through a fine lawn into his 
dipping tubs to make sure that it is clean, and should 
then add sulhciont clean water to bring it down to thei 
necessary liquid state. 

Glaze ill tho load-hou.se is atwa,ys kept in a thickor 
state than required for dipping, as it is an easy matter 
for tho dipper to add water, hut wore it too thin the 
dipper would have to wait a ooiisiderable time till tho 
material in the glazo had settled in the bottom of his 
tub before,^ he would bo ,able to take off the .super¬ 
abundant water. Apart from this, it is undesirable to 
take off water from glaze, as it always contains some of 
its constituent parts, and may thus upset the balance. 

A dipper must be exceptionally clean in all his opera¬ 
tions, and should always have a sponge handy to wipe 
up any splashes <n glaze. His tubs and boards must be 
kept thoroughly clean, as also his shop, which should 
be as airy as possible. He and his assistants must be 
orderly in their habits, wearing aprons and overalls, and 

s 
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always washing carefully after work, carefully cleaning 
their nails and any ;5laco whore the glaze is likoly, to 
stick, and always changing their clothes after work. If 
cleanliness were strictly observed, and care were taken) 
not to throw or spill glyzo about, .not only would it be 
of advantage to the manufacturer, but the general health 
of all employed in the dipping shop wotld be improved, 
and illness from the bad ofl'octs of glaze would bo reduced 
considerably. 

Women are largely employed in most of the depart¬ 
ments of a pottery, but all things considered, the dipping 
shop is one into which they should not bo admitted. It is 
needless to odd that no meals should bo taken in the 
dipping shops, under any circumstances. Should the 
dipper notice any ware improperly cleaned, on no account 
should he dip it; if white ware, he should .send it back 
to the biscuit warehouseman, and if printed or painted, 
to those who are responsible for cleaning it. This is 
most necossaiy, as improperly cleaned pieces do not take 
the glaze well ; and not only must the one dirty piece bo 
taken into consideration, but part of the sand or dirt will 
come off into the glaze and thus be the cause of a whole 
batch of dirty ware. AU the attendants should be careful 
always to have their hands clean and free from grease, 
or wherever they touch the pieces with their fingers they 
will not take the glaze properly. « 

The best method of paying dippers is by count, that is, 
a price per dozen for all ware counted from the glost oven, 
loss any pieoos that are faulty through defective dipping. 
Sometimes the price also includes the placing and firing^ 
but that is merely a matter of arrangement, but the 
principle should be adhered to, as it is then to the dippers’ 
interest that the ovens should be well filled and that the 
placers should never be waiting for ware. Under this 
arrangement he would pay his own assistants and ware 
cleaners. 



CHAPTER XIX. 


SPUnS, THIMBLES, STIETS, ETC., iND THEIE MANCFACTUEE. 

All pieces of MirUionwaro covered with a g'laze, which, 
■when’submittcd to heat, melts into a glaas, daring the 
firing must bo isolated one from the other. They must 
not touch or they would adhere together, thus causing 
gioat loss. They cannot therefore bo piled one on the 
other, as in the case of biscuit ware, nor can each piece bo 
placed .singly in the sagger, as the cost of firing is so 
great that only the more expensive pieces can bo treated 
in this manner. Pieces are, thcroforo, ])laood on each 
other, or inside each other, but kept apart by various 
forms of supports or stilts oonlrivixl in such a manner 
that the ware resting on them, or on which they rest, shall 
be marked as little as possible. There will, however, 
always bo some mark, ns the point of contact prevents 
the glaze running (juite evenly there. 

Great ingenuity has iwen expended in devising and 
manufacturing appliaocoe for placing glost, os not only 
must the necessity of supporting the pieces bo over 
present, but economy in space in the saggers to got in 
as many jiieces as possible must be studied. The 
manufacture of suppoids, &c., has become a trade by 
itself, and special machinery bar been designed for their 
production in large quantities. It probably would not 
pay the potter, working on the ordinary scale, to make all 
the different shapes and sizes of the various siilts, spurs, 
saddles, thimbles, dumps, &c., that he requires for 
placing, as some of them are used in such small quantities 
that the expenses of the necessary dies and machmery. 
would counterbalance the saving in cost of production ; 
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but it undoubtedly is a saving (n niabe llu Jirdinary sliajios 
and sizes, of wliioh considcraMo qifluititios ai'e used. 

^froin one cause or another, there! is ahvay.s a certain 
amount of dirty materials about the woiirs—scraps that 
Iiavo fallen on the ground, clay i’-om the sli])-hou.se floors, 
and from the washing of the cloths, .sweeping, from 
the clay stores and shops, which cannot be us h1 in tho 
ordintuy manufacture~and all these materials which are 
often wasted are quite suitable for the m,anufacturo of 
stilts. Tho body for .^ills .should be .sullioiontly refractory 
to support the pieces during the firing without I)cndiiig 
or giving way, and letting down the p)ieccs one on tho 
other, and must be sidliciently plastic to “ come up ” well 
in the die.s, that is to say, that all points and edges must 
bo quite shar p and fine. Thic is, after strength, tho most 
important point in Ibo manufacture of supports, as if the 
jioints are blunt and the edges broad, the marks on tho 
pieces will be large and imsigbtly An ordinary body 
with some addition of hall clay will make a sufliciently 
good stilt body, and by Ibis moans all odds and ends aro 
used up instead of lying ii,sclo.s,s' 3 ’ .about (he works, and 
a.s they require a hard fire they can bo put over the bags 
in the bi.sciiit oven, a position it ' r often difficult to find 
suitable wrare for. 

Tho body^may bo made up in 1!.' slip-house, caro being 
taken to afterwards wa-sh and clean all arks and doths 
used ; or if not convenient, it imiy be made in tanks and 
left to dry ; or it may be made on a slip-kiln ; in fact, 
cleanliness of tho body not being of vei-y great importance 
it may bo made up almost anywhere. Tho m.-nufacturor, 
unlftss in a very la' go Way of bu.sinoss, would find presses, 
making ono piece at a time, sufiiciont for his purpose, as 
they will turn out quite sufiiciont quantity lor his own. 
consumption, and would probably use up all tho dirty 
material that can bo eolleoted from time to time, and in 
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thus manufaoWring* on a small scale the wad-hox will he 
found a most useful Adjunct. Wo will now briefly allude 
to some of the supports in most general use. • 



Dm Press. 


Saddles arc triangular strips, thotigh sometimes slightly 
hollowed out at the sides, on which the edges of plates, 
saucers, and dishes rest when reared. They may be made 
from the wad-hox by having a metal platd out into a 
triangular form, caro being taken that the points are 
filed quite sharp. As the clay is expressed the triangular 
strips are received on a hoard, and the attendant should 
smooth thorn with a moist sponge to ensure a fine edge, 
and cut them into requisite lengths. 

Thimbles are little pieces shaped not unlike a thimble, 
as their name implies, with an arm of varying length! 
and curve fixed to them and finished with a point. These 
are used for rearing plates, saucers, dishes, &o. The end 
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of each thimblo fits into tho next onf> to it, and the 
plates, &c., rest just touching (iie point on tho arm. 
T[hosc also are made^from dies in a press. The wad-box 
is, however, first brought into play, a metal plato being 
cut somewhat similar in form >0 the section of a thimble 
with the arm attached tho strip of clay passing through 
the plate is cut. into equal bits after it comes out, by a 
cutter formed of a number of tightly strained equidistant 
■wires attached to a handle moving on a hinge and 
■working between uprights. 

These pieces of clay are then 
placed in the die, tho handle 
of the press is pulled down as 
already descriliod (page 165), 
and the thimble is formed. 

The die is in two parts, and 
tho upper one, which forms 
the point on the arm, requires 
very accurate filing; tho 
plunger that forms tho in¬ 
terior of the tliimble must Stilt I’liESS. 

also be so arranged thit the 

thimbles fit tightly into each other and do not rook , 
to avoid this defect the side .if tho interior over the ^m 
is usually flattened slightly. Should tho clay not deliver 
easily, thef^dies can be lubricated with a little mineral oil. 

Stilts of variou' si/es are made in exactly the same 
way. These are fonred ’ y three short arms joined' 
together at a common centre and usually, furnished 
with points. The necessity of having the pointe 
thoroughly sharp must bo always kept in view, and it 
•will bo found tliat by making the points at rather a 
■wider angle and not so elongated as they generally are, 
the clay has easier access and the points will “ coice up ” 
better. Stilts are made in various forms, some with 
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points aliovc, otjiors with points both above and below J 
those are used for placing cups in bowls or bowls on 
oach other, egg-cups in mugs, &o. Some aro made witlir 
out jioints, but willi shui')) salient ends sucli as cross 
stilts to fit agaiast the iifterior of aniical eu|)3, another 
cup standing on the stilt half-way down in the cup and 
thus saving spatiO. All those stilts can b6 made by^firsS 
roughly sqmsezing the clay from the wad-box in slnqics 
that «in bo aftorw"ards cut into pieces suitable for the die 
prosses. 

Coclcsptirs can also be nnwle from dies. Tliey arc small 
triangular )>ioces, having one point above in the centre 
and three small points below, one at each angle of the 
triangle. They are used foi’ placing common plates and 
dishes and ol.lier ware, and they are made in various sizes 
suited to their different uses. The disadvantage of them is 
that they make three marks close 
togothcr on a piece, and they have 
fallen laigoly into disuse for 
plates and dishes since the intro¬ 
duction of thimbles. Many other 
kinds of supports are necessary, 
and the manhifacturer will often 
have to design forms to suit his 
spooiol needs. 

Natches for moulds 'may also 
be made in the same manner, but 
when fired they should bo fired 
together, “ hump and hollow,” so that they fit absolutely 
accurately, and they should be kept in stock together, to 
avoid the trouble of fitting them up again afterwards. 

In making some pieces with dies it will be found 
neoess.ary to leave minute holes bored in different parts of 
the dies to enable the air to escape, otherwise ditficultyj 
will he encountered in getting up the points. All forma 
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of stilts should be fired in the hardest pfft't of tlio biscuit 
oven, and the more lii’e they g( t tl>e hotter ; they should 
r«?ver bo fired in a’p^lost ovon, as they may not get 
4sufficient heat, and should they afterwards got a harder 
fire when use<l in ifiacing th<^ will colhij)so with tho 
ware ; even if they get tho same fii’o they h^^ve had 
befoi^o, tho .soffoning infliieiiee of the glay.-'* would enuso 
them to bend, and the result would be mud lo»s from 
stuck iwaro. Good stocks of all stilts, saddles, I'ie , should 
ahvays bo kept, OjS i-u is most dotrimcnlal to good placing 
if supjKjrts of one partitmlar sort have all boon use<l and 
another unsuitcd to tlu^ purpose is substituted. They 
should :dwjiys be kept in a dry place, as if allowed 
to get damp they will fly to pioc^os, lotting down the 
wore in tho oven. Whonovo^ they are used a second timo 
tho |>oints or edges should be dipped in bone slip. A 
vory thin wash will bo sufficient to prevent tlic warn 
sticking to them. This, however, nf»plie.s mure to saddles 
than to any other form of support. 
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exterior should also bo painted roiiiid 'yith calcined bone 
slip, so that after the firinsf die* will not stick together, 
.and can b© easily nranovort iioin the bungs ; should this 
be neglected, the saggers will slick together by the 
volatisation of the glaze, and 'dicrc will be great breakage, 
both in saggers and ware, in removing them from the 
ov^n. The tf^ntre of the bottom of each sagger outside 
inu^t be also washed with glaze, as it forms tho cover 
of tho sagger next below it, and were this not attended; 
to the upper part® of tho pieces would probably bo short 
glazed, the more absorbent sagger sucking the glaze from 
tho pieces of waa-e. Tho outer liilgos of tho sagger, which 
rest on tho edges of tho next sagger below it in tho 
oven, should bo washed about 3 in. wide with bone or 
flint; tho latter, however, is not so satisfactory, as it ia 
liable to chip oft during the firing, and adhere to tho 
molting glaze on tho ware. A mixture of tho two 
materials is sometimes used. 

When tho sagger has been jiropcrly prepared, the 
placer takes it to his bench and sprinkles tho bottom 
of it with “ bit stone ; this is cither calcined flint chips 
or quartz ground to about the sizo of wheat. It is 
necessary that it shsuld already have been fired, as during 
the first fire it flies and jumps about owing to the 
moisture in it, and it would therefore, if used unfirod, 
stick to the glaze and spbil the pieces. Tho object of it 
is simply to make a rough bottom to the sagger, as, were 
the bottom smooth and : ivcred with glaze, the pieces 
placed in the bottom would slick to it. 

It takes considerably longer for a glo.st placer to 
become proficient in his work than for a biscuit placer. 
He has to study carefully the saving of space in the 
saggers so as to get in as many pieces as possible in 
such a manner that they will not touch each othei nor the 
sides of the sagger, and at the same time to make a 
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the others, and another pi itp is jlnt on them, and so on 
till they are almost level with iho top of tho sagger^ 
A cover is then fitted on 'hi three top thimbles, which 
'keeps them steady, and tho top plate free from dirt. 
By this means there ore no marks either on tho face or 
edge of the plate, bu.t only three small nuiika on tho rim 
at the back. , 

Tho general current wore of tliis class is roan'd by 
thimbling or running. To carry out this method properly, 



the bottom of tho sagger should be level, so that the 
saddles lie flat along the bottom ; should it not be, the 
saddles ore fixed in bits of clay so that they will not 
move. The sagger should be of the ordinary oval shape 
and slightly higher than the plates themselves, so as to 
leave room for the thimbles above them. Two saddles are 
then fixed across the sagger lengthways, just sufficiently 
wide apart to prevent the edge of the plate touching the 
bottom of the sagger when reared aoross them. 
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The placer sho^iW reject any saddles Uiat are not quite 
eliarp, or the glazo on the edges of the plates will stick 
to tlioni, and when removed from the saggers pieces will 
be broken out of tlic edges, causing what is known os 
“plucked” ware. A thinible is then fixed to the side 
of the sagger at the top with a piece of wad clay, at such 
a height that Uie back of the plate Avill just rest against 
the point of the arm, care being taken that the odgeG of 
the first plate do not touch the sides of the saggor, and 
that the thimble is not above tlio level of tlio top. Then 
tliimhlos are fixed one in tho other right across the sagger, 
a plate being roared agiiinst each, and tho last thimble 
is fixed to the opposato side of tho saggor with a piece 
of wad clay. There wiUl also bo room for two or three 
plates at the side reared on .short pieces of saddle, and tho 
clay fixing the first thimble to tho side will be sufficient 
to hold up tho two or throe thimbles necessary. 

The pktos must be nearly upright, that is to say, 
almost on tho balajnoq, So that they only just loan back 
against the arm of tho thimble, and really have tho 
appearance of leaning forward on account of the weight 
behind in the ball of the plate ; and this is much more 
emphasised in the case of soup places, whose weight is 
much gTQater behind. About 22 8-inch plates can be put 
into an ordinary-sized plate sagger. It takes a little time 
to learn to thimble plates well, but dishes, and pspocially 
the larger sizes, are more difficult still, and it is best to 
select one man specially for this work, and then, should 
they come out badly, there is no doubt as to who id 
in fault. Thimbles after being fired should be looked 
over, as many can be used again, but any, that have not 
sharp points and are at all doubtful should be thrown 
aside, as it is very false economy to spoil a plate for the 
sake of using a thimble a second time. 

In “ running ” plates much the same process is gone 
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throug-h, but a'coekspur is i,' lod iustoad of a thimblo, and 
tliG plates lure not so much balauccj, but rost on each 
other. Thin process Jeavos liiri o ijinall mai’ks on tlic back 
of each plate and one on tho front, besides the inark.s of 
the saddles on tho edges, ivli^roas by thimbling them 
there is only one small mark on tho b.nck and tho two 
saddle marks oji tho edge, but if the saddles and uiimbles 
are Well made and tho waro is properly placed, after it 
lias been sorted the mnriis will hardly bo detected. 

(3) Tho very oommonest plates, seconds, &o., arc 
spurred up. Throe spurs are placed in the form of 
a triangle on tho border of tho plate, and the next plato 
rests on them, and so on. The plate.s are usually placed 
face downwards, and great care must be taken that tho 
spurs come exactly on the spot, on the plato, that rests 
on tire spur below, othorwLso they are almost sure to go 
crooked. Groat loss arises in bad or careless placing of 
plates in glo.st, and when h -s occurs it should at once be 
carefully looked into to arrive at the true cause 

It may be taken as a general rule that best ware, when 
the price will afford it, should be placed alone—always, 
of course, excepting hat Tho j lacing of hollow ware 
requires oonsiderable^ study, as it is often false economy 
to pile too many pieces on each other, as the lower ones 
may oollapso with the weight, and so, if demand is 
pretty reg^ilar for oertain eii'ticies, it is as well to make 
a list of how tho articles can bo best combined. Even 
more than in biscuit is it n ^essary to have a varied 
selection of heights in saggers, and, for exceptional 
sliapes that require unusual methods of placing, special 
eaggens must be made with ledges or projections in 
different places, off which they, can be placed or slung. 
In fact, glost placing is on art, and for artistic work and 
figures each' piece requires to be separately studied if loss 
is to be avoided. Low saggers ore often very useful, 
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as, if tlioro is no wais which can ho ooinbinod with cups, 
tlioy, or .similar iow wai'o, can be placed in the saggers by 
themselves. 

The placer .should always clean off the glaze from (bo 
bottom of hollow ware by rubbing two jiioces one again.st 
the other, or against his apron ; thus the bottom of the 
]«ooes will hardly bo glazed, but mcrelY smeared, and 
they will not .stick to the bottom of the saggers ; this is 
(specially necessary rvith piooas that have at all delicate 
feet, as they will stick to the bottom of the sagger, and 
very probably in removing them they will be broken off. 
If pieces are made in sets of sizes, it is generally better, 
in ])la('ing them inside each other, to skip a size, as often 
two following sizes aro likely to get stuck together if 
there is the slightest movement in the bung, and, how¬ 
ever orrefully bungs may he arranged, there is almost 
always some slight movement. 

Hollow ware, such as soup-turoons and salads, may 
citlier be placed on th(dr feot with a light piece inside 
them on a stilt if slight mark.s aro not ohjodod to, or 
else a mug or similar piece may he placed with a stilt on 
it, and the sdup-turcen or salad can bo placed upside 
down over it, being slung or supported by l.he stilt. The 
latter is probably the bettor way, as it avoids all chance 
o{ diri, falling inside them, and the inside of these piocee 
is alway.s a very noticeable part. 

It is always desirable to fire covers of decorated pieces 
in the same saggers as their bodies ; they are thus sure 
to get the same fire, and sloould come out of the same tone 
of colour. Best basins musl be fired by themselves, as 
they must not be marked inside, but should their shape 
permit of it, they can be fired on props in “ ringers ", as 
described under sagger-malting, and by this method more 
(3an be fired in the same space. They may also be placed 
off d,temps, upside down, which is a good precaution 
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against dirt, Imi tiic sag^'-('rs slniuld Uion be exactly 
..djapted to tbeir size. 

Second quality bq-sins n,.\ bo placed off three largo 
Tluiiiblp.s, Olio over the other, upside down, which will 
leavo throe small marks cn tjieir edges, and tho ooin- 
inoncst sort moc be iilaoeil also upside down, but slung off 
each other ou^tilts, which rvili, of course, leave marks 
in rtic coiitro. Chambers must bo stuffeO, -.vhouover 
possible, wdth bowls and cujis or any suitable ware, and 
sliould never bo pi ,eed alone unless they are special pieces 



Basins placke in a ‘‘liiNoiiB ’ sAouiat wixu “Bumps”. 


for highly deeoratocf sots. Oup., may bo jacked on each 
other, tlxat is, edge to edge, and it the glaze is first care¬ 
fully rubbed off the edges, tho marks will bo very small, 
though, perhaps, too apparent for tho very best ware, 
which must bo placed alono or on cross stilts fitted into 
the cup about half-way down, if the shajre permits of it; 
by this metliod two cu{x8 go in tho space of about one 
and a half. 

If tho price would permit of it, it would be far more 
satisfactory to place every, piece by itself, but, un¬ 
fortunately, it will not, and every means of placing ware 
and every combination must be studied to reduce the cost 

T 
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as, if tlioro is no wais which can ho ooinbinod with cups, 
tlioy, or .similar iow wai'o, can be placed in the saggers by 
themselves. 

The placer .should always clean off the glaze from (bo 
bottom of hollow ware by rubbing two jiioces one again.st 
the other, or against his apron ; thus the bottom of the 
]«ooes will hardly bo glazed, but mcrelY smeared, and 
they will not .stick to the bottom of the saggers ; this is 
(specially necessary rvith piooas that have at all delicate 
feet, as they will stick to the bottom of the sagger, and 
very probably in removing them they will be broken off. 
If pieces are made in sets of sizes, it is generally better, 
in ])la('ing them inside each other, to skip a size, as often 
two following sizes aro likely to get stuck together if 
there is the slightest movement in the bung, and, how¬ 
ever orrefully bungs may he arranged, there is almost 
always some slight movement. 

Hollow ware, such as soup-turoons and salads, may 
citlier be placed on th(dr feot with a light piece inside 
them on a stilt if slight mark.s aro not ohjodod to, or 
else a mug or similar piece may he placed with a stilt on 
it, and the sdup-turcen or salad can bo placed upside 
down over it, being slung or supported by l.he stilt. The 
latter is probably the bettor way, as it avoids all chance 
o{ diri, falling inside them, and the inside of these piocee 
is alway.s a very noticeable part. 

It is always desirable to fire covers of decorated pieces 
in the same saggers as their bodies ; they are thus sure 
to get the same fire, and sloould come out of the same tone 
of colour. Best basins musl be fired by themselves, as 
they must not be marked inside, but should their shape 
permit of it, they can be fired on props in “ ringers ", as 
described under sagger-malting, and by this method more 
(3an be fired in the same space. They may also be placed 
off d,temps, upside down, which is a good precaution 
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particularly ob&ervant and careful in briliging’ tlie ware 
from the dipping drying rooi i not«to mix the colours, as 
should th© delicate oilours be put in the wrong part of 
the oven the result woll be disastrous. In carrying tho 
s!‘ggcrs into the oveif they iiuist be kept perfectly level, 
BO that the pieces may nxjt fall oft tho various ..upports, 
amd ^hoy must’bc most carefully piace<l on the bungs 
without any jerk or roughness, or grains and dust will 
be knocked off the sagger, and, falling on tho ware in tho 
Bagger below, it w.id disfigure it. For this roaeon covers 
are often made to fit in tho saggers, and supported by 
pins to protect any specially expensive pieces from dirt. 
The bottom of each sagger when lifted from the planing 
bench should bo wiped to clenui off any dust or dirt that 
might fall on the ware when tho saggor is placed on 
tho bung. 

It is tho more general ctrstom for each placer to carry 
his sagger into the oven, and place it oji tlie bung, but in 
some fa.ctories one man is appointed to iviace cat! sagger 
on the bunge as tho men carry them in to him, and this 
method, if properly ( ^'T’od out considerably diminishes 
loasee i; for the man who is aKvays arranging the saggers 
on tho bm)g notices that the wo ’ clay is properly placed 
on each saggor, and can ahu see that all piooes are 
properly arranged inside, and t' at none of tho war© has 
fallen off tJie supj.orts in carrying it in the oven, and 
that tho plates h,»vo not fallen forward against the 
thimbles, which would mai,. •.iicm in front, and he can 
study tho best way of building up each bung. 

It is evident considerable care is required with saggers 
full of glost ware on account of their weight—a sagger 
full of plates will weigh sor e 75 lb. Wadding and 
proper filling up of cracks is very necessary, in glost, as, 
if a sagger is not properly stopped and flame and sulphur, 
gets in, the glaze will bo quite dull. A, glost placer 
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plioulil phirc uT.iiut si\ limiirK a <laN, liuf Uk? n mbcr mil 
(lojK'nd on llic cl.i'.-. *1' uiui' anil tlir distiuicc lie has to 
folvli it'Iroiii the dn iiia-eioic ' „ 

A\ lioiK'ver (he ware will allow of it it is a , 010(1 plajl 
to 1pi>\ tllO two toji Kll^JCITS ( lor ‘I'Wel'S oi- ‘ iliei' lliffU 
piecds'i, as it saves eoveiiiiw ihe top siigwci' iid at tho 
saiiu- time iiiaics a lend bed for l.lie'groe sa^^gem. 
The trials are placed in the lirst ring opposi: the trial 
holes, oxaedv as in bisciiLt,, and wdieii llic olaeiiig is 
tiiiislied the (lamins sii-e built U|i in the same way. Any 
ware left, over should bo earned back to tiie drying 
room, still.s, Ac , should be lirken back to their proper 
place, and the lieiiches should all be tidied up before the 
firing is eoiiinieiieed. 

Ovens are very g-onerally left untidy, but there is no 
reason for it, and evervtliint;’ should be kept in its proper 
jilaee and in order in tJie oveii-house, as in eiory other 
part of ihe works Knlihish Khonid not he iilhnved to 
collect under the lieiie-hes, and any eoal left over from 
a previous liring .should be neatly heajied uji in places 
■where it will iiitcrforo neither with the drawing nor with 
tlio placing, as tlie ease niay he. ladders, harrows, 
punching iKikers, drawing rods, eoid haiinners, Ac., should 
liave their apiKiinted places, and should always bo kept 
there ■when not in use. othorw'isc at night in the dark it is 
very easy to trip over some iustriiment Wt -where it 
sliould not be, and a severe fall may. bo the result. Let 
eaoJi man be held respomsiblo for his tools, and he will 
then take care that they are at hand when wanted, and not 
left about for any one to make use of. It is often difficult 
enough in the day-time to find some article that is -wanted 
on an emergency oaid bos been mislaid, hut at night it is 
ton times worse. 
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GLOST FIRING. 

TiiTi’lirenian .sliould oxamino liis oven with equal caro 
and in the same inaniu'r, after eaeli iiring:, as rocom- 
inended in the Cha.ptor on Eisenit Firinp, and during the 
placing he should see thait his trials arc ])ut in the proper 
position ; they should be in the first ring, and on a piece 
of glazi'd shard ; and arranged .so that they can ea.sily 
be drawn ou(, and if po.s.sible the trial bung should be so 
placed (hat the saggers in the .second ring icsin bo .seen. It 
is as w(dl to liave a piece of lighted caudle put in each 
trial .sagger in turn, and lie can then go round outside the 
oven to each (rial hole and thus make .sure that tlio trial 
saggers are at Ox' right lu'ight, an<l th.at hi,s trials aro 
arranged as he likes thoni 

Wtuui the placing is finished Uie elaniiiis are built uj), 
but they should not bo luted till an hour or so after the 
oven has been light^l, and the mouths are lumped, but 
with rather more coal than would bo used in the case of 
a biscuit oven, ond the fires are lighted in the manner 
already dsscribed. The object of the glo.st firing is to 
melt the glaze so that it shall run equally over the pieces 
of ware, and as the ware only oontaius a .small amoimt of 
moisture, that is to say, the water which the piece has 
absorbed when dipped in the glaze, and which has not 
been oompletely ovafioratcd in the dipping drying stove, 
the heat may be got up as soon as possible without fear 
of the ware cracking from this cause, in fact, “ getting 
up ” dunta can hardly occur with ware that has already 
been fired to a heat sufficient to drive out all the moisture 
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originally hold in sunijension in the day. Though, os tho 
■wad clay between th^ saggers is moist, time must ha 
giycn it to dry, os, If it is heated too quickly, it is likcl^y 
to fly off, sticking to the ware in tho saggers and 
admitting the flame into the saggers,,causing considerable 
loss in either case. If, however, there is a considerable 
quantity of green saggers in 'the oven it 'Widl be necessary 
to go a little carefully at first. The baitings -will hfc put 
on at shorter intervals than in the case of biscuit, varying 
from one and a half to three hours, in accordance with the 
size and draught of tho oven and tho amount of coal 
used in the previous baiting, and as tho firing continues 
tho coal is put on at shorter intervals, and tho same 
methods for regulating the influx of air are employed, 
and tho firing conducted in much tho same manner as 
would be tho case during the last few hours of a 
biscuit oven. 

Care must bo taken that the heat is a continuallyr 
increasing one, and that it is not checked or allowed to 
go back in one quarter, teo that it has afterwards to be 
got up again ; tho only way to increase heat is to, 
augment the quantity of fuel burnt, and unless groat 
judgment is exercised in the putting on of extra coal 
it may have tho opposite effect by decreasing the draught, 
as whatever coal, in excess of that which can be freely 
burnt off, is introduced into the mouths will only result in 
smoke and soot, which obstruct “rather than accelerate the 
increase of heat. Tho fireman Should see through the 
spy-holes that the colour of the heat does not decrease, 
and by constant practice his eye becomes trained to 
note tho varying changes of colour in the brickwork, 
saggers, &c. 

Once the necessary heat has been obtained no more coal 
should be put on and the firing should be stopped and air 
admitted to the oven, as, if the oven is held for some timp 
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at tlic hig-he.st point oi lioat i^ich *is required for 
tliorouglily melting; the q;\ ize, Jire is evaporating and 
destroying some of (Jic coneiituent parts of the glaze, and 
the pieecs on bc'ng drawn will not have the brilliant 
velvety appearance they otberwi.se would acquire. There 
is nothing like a quick steady fire to “ bring up ’’ a glaze 
well, and tho«soonor the nooensary poin*- is reached the 
bet&r, both on aeeount of economy in ''oal and for 
obtaining brilliancy in the glaze ; IG to 24 hours is about 
the time usually r njuired, but this will, of course, depend 
on the glaze, the ware, tho fuel, and the oven. But the 
shorter the time, under .similar circumstanocs, the better 
will, as a rule, bo tho result. For this reason coal is 
preferred tlia't gives a long flamo rather than one tliat 
produces groat heat close round it, and burns with only 
n short, flame which niil not travel so reailily to the centre, 
and it is therefore better to select ooal for glost firing in 
largo lumps, and as frcsl, from the pit as possible, as it 
thus oonfain.s all its gases and .strength, and h, will bo 
found far more effective than tho same ooal from tho 
same pit in smaller pieces. 

It will be usually I'mnd to '.e very false economy to 
use slack or inferioaooal in glost ovens because it is low 
in price, as it will Ulmost always prove to be very dear in 
results ; by using the best fuel there will bo no occasion 
to punchront the clinkew, which is always a detrimental 
operation in glo d firing. Wood, on account of its long 
flame, was used in many ' . os on the continent for glost 
ovens, oven after ooal had been generally substituted for 
biscuit purposes ; but as the heating power of ooal to 
wood is as 15 to 8 , it is evident that in most places coal is 
by far the more eoonomioal, and gives at least equally 
good results. Steady firing is absolutely essential, for 
should the firing be flashy the ware is likely to bo 
blistered, especially if the fires are allowed to get low 
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just, as the nicltmp; point of the glaze is roacherl, and aro 
then started off sud(loiil,v again. 

“Feathering ” may also be caused by not keeping up_ 
the heat steadily, and hy an over admission of nir when 
the glaze i.s in a midting skate. As soon as the oven shows 
colour a round of trials should he drawm from the top to 
sec that all the f|uart.ors are equally forwifi'd, as it is far 
easier to regulate the heat at this ])oriod during the tiring 
than later on. The tops wall be quite suflii ient to guide, 
as they are sure to ho slightly ahead of the bottoms. The 
trials in most general use are the rod clay rings already 
referred to, ami os they are dijqiod in a .softer glaze than 
the glaze on the w“ar(>, Ihi'y aro alfeeled at a lower heat ; 
they then go through all ‘he gradations of colour from 
dark re<l to black, and thus .show hy eornpari.sou with' 
each other, and with Sjiecial sample trials that have been, 
kept from the most successful ovens fired, the state of the 
heat in the different quarters of the oven. 'I'ho 
compari.son with eaich other at different times of the same 
firing will also show the amount of heat gained hetweon 
the drawings qf ajiy one quartm-. 

Towards the end of the firing trials should bo drawn at 
short inteiwals, ns .some ovens “ come<U]) ” very suddenly, 
half-an-hour someliines being sufficient, C6])ccially in 
largo ovens, to raise the heat enormously. As in biscuit, 
trials aro most useful guidofi in firing, hut the cAlour heat 
of the flues and the appea,ranee of the interior of flic oven 
■will always be tho best indication to the experieneodi 
fireman. In drawing trials, moi,st clay mixed with sand 
should alw'ays he at hand to lute up tho briek in tho 
trial hole after tho triad has boon drawn ; this should 
bo done quickly and tho brick put back as soon as 
possible, to avoid tho rush of cold air into the oven. 

Trials should never be drawn when the mouths have just 
been baited, but should bo left till tho coal has partially 
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burnt off. If ilie fireman le.avcs ■> V'od of fho work 
to tlio .sitters up, wliich (ho of on Ijps to do if he has ovens 
constantly firinp;. h',- o.\')H',ois them to keep the oven 
steadily going fienvard, and looks in now and then, or 
only ooincs an hoar .or two before the fini.sh, which is, of 
C 0 iU',se, the imjKirtant time. Under the.se eirc''msta.nces 
teil-talo watelfts or clocks can be used vitli the gmate-st 
advantage. lie can then tell his men at w’ at intervals, 
more or lo.ss, the oven is to bo bailed, and at each baiting 
the man in chiu' '; turns the knob or key in the watch 
which records the ojierataon. Thi.s is a ptxKif t'nit the man 
has attcndixl to hi.s in.sti’uctions and has not been asleep, 
as has often hapjiened ; and when tho fireman has 
reinrned, c.vpecting to find the riven ready for finishing, 
bo finds, lor some apparently nnaceountablo cause, that 
tho oven is hours bi niiidhand Sitters-up havo been 
known to let their fire.s conpiletely out; with a tell-talo 
watch thi.s could also ocmi, but the m.an’s carele.ssncssi 
is at once detecU'd anti firs sinwi.cs tlis))on.scd with for) 
tho future A. common excuse for short-fired, crazed ware 
in certain iiaifis of the oven is that the even is drawing) 
air, as this is admiutol to bo a f i tile source of crazing. 

Drawing air is caused by bail brickwork, especially, 
between the mouths, and u this defect exists the oven 
should bo carctully jioinfod w ith fireclay in the moutlis, 
and witlunortar in the oftliiuuy brickworic. In fact, it is 
always advisable ' •/ .-top up any visible crack.s in the oven 
with moiia.r or flay. '' ving” may be caused by, 
filling the moutlis up to the arches witli coal, thus 
stoirping the draught, which may almost put out tlio 
fires in the back of tho mouths, and thins allow thoi 
admission of cold air through the bars at the back directly 
into the flues. It should bo noted that the bars in tho 
mouths should always bo pushed right back uill they 
aro in contact with tlie brickwork under the flues, as. 
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should there be»any Ipftce left between the bars and the 
brickwork, oold air oaij draw into the flues, which would 
render firing almost an impossibility. ^ 

“ Smoked ” ware, which is really the reduction of the 
lead in the glaze, thus turning it black, is almost always 
attribbted by the firemen to bad or dirty fuel, but it is 
really due to allowing clinkers to , collect, and to 
inattention in properly regulating the influx of air'and 
neglect to clean out the smoko and shoulder holes. It 
may to a certain extent bo truly attributed to the fuel, 
in that some coals contain more sulphur in the form of 
iron pyrites than others, and thus form more iron slag or 
clinkers and stop the air supply unless the fireman keeps 
his bars clear. It is probable that the most satisfactory 
results are obtained in gloat firing rather by a short 
period of reducing fire, followed by a considerably longer 
one of oxydiaing, than by a continuously oxydisiiig flame 
during the whole firing, and therefore the fireman should 
allow his mouths to burn down quite clear and bright 
before again baiting, always taking care that the fire.s 
are not allowed to burn down so low as to reduce tho 
heat in the oven. Tho cooling holes in tho oven may 
also bo opened for a short time as at fresh baiting is put 
on, and this would at once increase tho draught and' 
quickly got rid of tho smoko and dirt from the freshly, 
introduced coal. “ Sulphured ware,” which has some¬ 
what tho appearance of a frosted window, is caused 
usually by burning inferior fuel. 

It is the custom with some firemen to draw their fires 
when the firing is finished, with the idea that it increases 
the brightness of the glaze, but it is always better to let 
the fires die gradually down, os the cold air does not then 
rush in so quickly, and there is less likelihood of damage 
to saggers and big pieces of ware such as basins and 
dishes. For the same reason the olamins should not be 
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pulled down at. onoo, unUws for sonio bfieuial reason tlio 
ware is required for urjrert orders. If the doors of 
Jhe cooling holes in Ahe crovin are opened as soon as the 
firing is over, and tho clomins nro pulled down and the 
mouths punched ami cleaned •some six or eight hours 
afterwards, the oven can be drawn in about twenty-four 
hours, which A, as a general rule, as soon as it will be 
required. Caro must bo talren in glost ovous never to 
go to a greater heait nor even to the same heat as that 
to which the wa e has already been subjected in tlio 
biscuit oven, or under tho softening influenoo of the glaze 
tho ware will bond and groat loss will result. 

An oven drawing water has already been referred to, 
and there is no doubt that moisture drawn from tho 
eurieunding soil is most prcjudidal to almost all glazes 
60 that glost ovens bmlt in the proximity to springs or 
streams should be looliod on with grave suspicion. It will 
be found that when any part of an oven has been repaired 
in tho mouths or flues, that p;ua will lire moie quickly 
owing to tho flues, &c., being smoother and tho draught 
therefore better ; and so the fireman shonld bear in mind 
which part of his ov.'u lias be n fettled. It is always 
beet to be on the safe side in glost-firing and go full 
hard ; ft piece or two ma) be bent, and the colour in 
some piece may bo'slightly faded and not come out quite 
so brilliant as desired, bttt this is far preferable to short 
fired ware, which is always dull-looking, and, although 
showing no defect when <1 v a from the oven, may after¬ 
wards craze in the warehouse. Of course tho fireman 
must bear in mind tho position of the colours in the 
oven, and if there are a lot of delicate colours and fragile 
pieces in the oven, it is clear he cannot go so hard as he 
would under other circumstanoes. 

Al man gets accustomed to the glaze he is uriag, and 
if an_y radical alteratjon is made in its fusibility, his 
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should there be»any Ipftce left between the bars and the 
brickwork, oold air oaij draw into the flues, which would 
render firing almost an impossibility. ^ 

“ Smoked ” ware, which is really the reduction of the 
lead in the glaze, thus turning it black, is almost always 
attribbted by the firemen to bad or dirty fuel, but it is 
really due to allowing clinkers to , collect, and to 
inattention in properly regulating the influx of air'and 
neglect to clean out the smoko and shoulder holes. It 
may to a certain extent bo truly attributed to the fuel, 
in that some coals contain more sulphur in the form of 
iron pyrites than others, and thus form more iron slag or 
clinkers and stop the air supply unless the fireman keeps 
his bars clear. It is probable that the most satisfactory 
results are obtained in gloat firing rather by a short 
period of reducing fire, followed by a considerably longer 
one of oxydiaing, than by a continuously oxydisiiig flame 
during the whole firing, and therefore the fireman should 
allow his mouths to burn down quite clear and bright 
before again baiting, always taking care that the fire.s 
are not allowed to burn down so low as to reduce tho 
heat in the oven. Tho cooling holes in tho oven may 
also bo opened for a short time as at fresh baiting is put 
on, and this would at once increase tho draught and' 
quickly got rid of tho smoko and dirt from the freshly, 
introduced coal. “ Sulphured ware,” which has some¬ 
what tho appearance of a frosted window, is caused 
usually by burning inferior fuel. 

It is the custom with some firemen to draw their fires 
when the firing is finished, with the idea that it increases 
the brightness of the glaze, but it is always better to let 
the fires die gradually down, os the cold air does not then 
rush in so quickly, and there is less likelihood of damage 
to saggers and big pieces of ware such as basins and 
dishes. For the same reason the olamins should not be 
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DRAWING GLDST, AND THE SORTING WAREHOUSE. 

• * - * 

WliEi’ tho fii'iug is over and the oven cool enough, Ihei 
mouths arc juwichod and cleamxl ; ail dinkcrs and aslios 
aro*whoolod away and the floor round the o\on is walcred 
and swept up ; and after sulReicnt time has elapsed the 
oven is drawn in the same manner as a biscuit ovon, and 
ns a groat deal 'of tho ware is now practically finished 
much care should bo exercised in taking tho saggers off 
tho bungs and tho ware from out of tho saggers, so tliat 
tho pieces do not full against each other. It is a thousand 
pitloe that pieces should luivc successfully passed through 
all the operations nc' ossary to coinpleto them, and then, 
through carelossnoas, should he chi])pcd and thus rendered 
useless, or at any rata of i-onsidcrably loss value. As in 
biscuit, so in glost, muct oil piocas, whether perfect, 
cra<'ked, or broken, without exception, bo taacn to tho 
sorting warehouse, and for tho same refvsons, as tho 
payment of the pec ers, olppers, and firemen most 
probably depends pn the quantity delivered in good 
condition into tho wareliou.o , and a return of tho exact 
percentage of firsts, seconds, and lump is required to 
work ouitlio value of oorii uvon. 

Tho sorting 'warehouse should be very light, so that 
defects may at once be ' 'p and not passed over, and it 
should have plenty of fioor space, so that there is ample 
room for classifying the ware. As the ware comes ia 
from the oven it is merely, put togethe. according to 
shape for convenience sake ; the plates all in one place, 
the cups in another, basins, dishes, &c., in another, and so 
on, until the whole of tho ware has been brought in from 
the oven when the sorting proper commences. 
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should there be»any Ipftce left between the bars and the 
brickwork, oold air oaij draw into the flues, which would 
render firing almost an impossibility. ^ 

“ Smoked ” ware, which is really the reduction of the 
lead in the glaze, thus turning it black, is almost always 
attribbted by the firemen to bad or dirty fuel, but it is 
really due to allowing clinkers to , collect, and to 
inattention in properly regulating the influx of air'and 
neglect to clean out the smoko and shoulder holes. It 
may to a certain extent bo truly attributed to the fuel, 
in that some coals contain more sulphur in the form of 
iron pyrites than others, and thus form more iron slag or 
clinkers and stop the air supply unless the fireman keeps 
his bars clear. It is probable that the most satisfactory 
results are obtained in gloat firing rather by a short 
period of reducing fire, followed by a considerably longer 
one of oxydiaing, than by a continuously oxydisiiig flame 
during the whole firing, and therefore the fireman should 
allow his mouths to burn down quite clear and bright 
before again baiting, always taking care that the fire.s 
are not allowed to burn down so low as to reduce tho 
heat in the oven. Tho cooling holes in tho oven may 
also bo opened for a short time as at fresh baiting is put 
on, and this would at once increase tho draught and' 
quickly got rid of tho smoko and dirt from the freshly, 
introduced coal. “ Sulphured ware,” which has some¬ 
what tho appearance of a frosted window, is caused 
usually by burning inferior fuel. 

It is the custom with some firemen to draw their fires 
when the firing is finished, with the idea that it increases 
the brightness of the glaze, but it is always better to let 
the fires die gradually down, os the cold air does not then 
rush in so quickly, and there is less likelihood of damage 
to saggers and big pieces of ware such as basins and 
dishes. For the same reason the olamins should not be 
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care being takAi at the sa lo time )(ot to,cut a hollow in 
ihe piece ; if necessary the defect can be polished with' 
a cork or white wood, disc. * 

* Polishing lathes are more used in the manufacture of 
porcehiin than in ea.rthen\>.aro, m the difference in value 
ef the piece after polishing would hardly pay for the cost 
of the removaj of the grain in common ware ; when 
however large and highly decorated pieces arc made, 
a polishing lathe is indispensable. It is best, whenever 
possible, to send ''ieecs with this defect to bo decorated 
over glaze, vdiere the marks can be covered up and 
hidden. 

As the women clean the ware, the head man looks over 
every piece to .see that it is witliout defect, and all piooes 
that are fic.sts he puts together according to pattern and 
adour and shape “ in < mnl ”, that is to say, in quantities 
of an equal number to facilitate counting afterwards. 
All the defective ware ho ..gain classifies into “ seconds ”, 
that is, ware that has some defect which prevents 

it being placed amongst “firsts” or best ware, and 
“ lump ”, that is, tho.so pieces that are cracked, or whose 
defects are so serious (imt they . annot bo placed among 
“seconds”, Ibougli^ in some cases an intermediary 
classification known as “thirds ’ is often made. All the 
defective w are .should then be ro-classified to show where 
the dofeef* originate and'to wnom they are due, and the 
responsible parties are then called in to see the result of 
their inattention, want of tor carelessness as the case 
may be. It should be remembered that fire ^ing some¬ 
what unoontrollablo, and its effects rather diffieult to 
gauge, everyone will try to throw the blame on the firing. 
It is presun.cu that there is no radical defect in ilie 
glaze itself, and the defects that are likely to arise from 
this cause have already been discussed in the Chapter on 
Glazes, so the faults to which the sorting warehouseman 
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has to direct his rtUention arc those 'arising during 
the manufacture, for which individual workmen are 
responsible. ' 

Eoughly, then, the defects in the glost oven will divide 
themselves into the following classes : (1) Defects of 
placing ; (2) defwis of firing ; (.'i) detects of dipping ; 
(4) had selection in the hi.scuit warehou .50 ; (5) defects 
of printing and painting or decorating ; (6) inefEeiont 
kiln-firing. 

(1) Any ware “ nipped ”, that is, with the glaze chipiiod 
oil', must be a fault of the placers (unlos.s it has been done 
in the sorting warehoase), as, since it has been glazed it 
has only been in their hands. “ Plucked ware,” that is, 
ware with pieces pulled out of it in removing it from the 
stilts, is duo to the use of improper or unboned su|iport8, 
though it may soraetimes l>e due to over-dipping, or to the 
placers not cleaning off the glaze from the bottoms of 
hollow ware. Crooked plates and dishes are usually duo 
to impro])er rearing in the saggers ; crooked hollow ware 
is also often duo to bad placing, by overloading the 
saggons, or .from using saggers witli crooked bottoms ; 
stuck ware is also duo to tlie placers—though these tliroe 
last defects will all occur if the oyoii is palpable over¬ 
fired. A single piece warped may bo also duo to it 
having, for one cause or another, received a harder fire 
in ghost than it previously had in biscuit. Flashed and 
smoked ware may bo also attributed to placers, both 
caused by the improper wadding of saggers. 

(2) Firing defects are usually either from under or over 
firing. The former is easily detected, as the ware has 
a milky appearance and is wanting in brilliancy, while 
over-firing at once becomes apparent by a larger 
quantity than usual of ware that has warped and become 
crooked or stuck, and by the faint and washy appearance 
of pinks, matt blue, and other delicate colours. 
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(3) Short clijjpod ware has a roi-o)l and poor appearance 
and is often dry in places. Unjflazed patches, called 
“’butterflies ” aro also duo lo the dipper covering thesa 
places with liLs finge’^, or to gi'oaso on his hands, or to 
the glaze not being propci 'y di^tribuh'd over the piece : 
this i.s especially likely to haiipcn in the interio’- of large 
hollow pieces, «wing lo the air being ;i'ij)risonod, thus 
preventing the glaze from touching the sur'ace. When 
ware is over-dipped there are likely to bo beads of glaze 
on the edges, an > the hollows and cavities of embossed 
pieces will be full of glaze. The dipper’" attention 
should at once bo called to this, as it is an active cause of 
crazing, to say nothing of the waste of putting glaze on 
one piece tliat should bo sufficient for two. Over-glazing 
also causes the colours in printed and painted ware to run. 

(4) Bad selection cu the biscuit warehouse will be 
especially noticeable in pinks and blues, which never 
come out satisfactorily if too hard ware has been used 
for them. 

(6) Defects in printing, painting, and decorating arise 
from dirty colour, in,sufflciont application of colour, too 
liquid colour, and finger-marks ,ind spots of colour both 
on the faro and back ef tlio ware. Faded colour may also 
bo duo to the pieces not bi 'ug put in the part of the 
oven suited to them ; it being, of course, presumed that 
the ooloui* have been tasiod and are known to be 
satisfactory. The czpert will, however, at once be able to 
say to what cause it is dui ' > comparing it with the rest 
of the ware of a similar colour and pattern. 

(6) Inefficient Kiln-firing. Pieces will be noticed which 
have not taken the glB.zo properly when they are printed 
or painted, the colour standing out roughly in ridges. 
This is due either to the kiln man not having gone to 
sufficient heat to drive out all the oils used in the a 2 'plioa- 
tkm of the colours, or to leaving insufficient escape for the 

0 
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Bteora and va]Vour.s ^'n (ho kiln which have thus affcotcf; 
the colours. Pinks and blues are the mo.st likely oolouw 
to bo affected in tliis manner. Besides thuso evident 
defects, there are othere that should be traced to thoii 
originators, for instaric-, ware tint has l)ecn chipped 
before dipping and sent on as best. Nothing is more 
annoying than to find an oixler incomplete on account ot 
a defect lilte this, which should have boon pointed out 
before it was difipcd, find another piece .sub.stituted for it. 
If any ware is .seen with spots on it, caused by dirt or iron 
in the glaze, the manager’s attention should at once lx 
called to it. 

Any ware that is defective in biscuit should have a 
epocial mark put on it, so that evlion it comes through 
into the sorting wfiroliou.se it can be at once seen that ii 
was seoond.s before it wont in'to the glost oven. The 
broken and useless ivaro should not amount to more than 
2 per cent, but the percentage of glost second,s deixmdf 
altogether on the strictness or the reverse of tho soleo- 
tdoni; 8 to 15 per cent should about cover it. 

Afe soon,as the oven has been sorted, tho person who hi 
responsible for the “ getting up ” of orders should go 
through the seconds and defective ware and at once order 
up again the necessary pieces to comploto his orders. 

Tho fwarc should then bo carried up to the Various 
■warehouses appointed for tho different classdS of goods, 
leaving tho sorting warehouse clear for the next oven to 
bo drawn. An oven record should bo kept with the 
duration and result of each firing both in biscuit and 
glost, including the quantity of ware fired, and the 
niunber of saggers destroyed, together with the 
percentages of firsts, eooonds, and lumps and the total 
value of each oven. Any special circumstances, such as 
fallen bungs, quality of ooaJ, slate of weather, should 
be noted. 
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teiAtno undeIslaze. 

Pkintino on oanllionwaro is a ('omparaiivp'v modern mode 
of d(?(»ration, as its introduction only dotes from tho 
middle of (lie cip^liteentli cmitm v, and it can hardly bo 
said to liavo Ix'cn > (tiployod to any extent till avoU on into 
tho niiieteontii cenlury, but so rapid has boon its develop¬ 
ment, especially durinp- tho last twenty years, that it is 
to-day l)y far tho most general method of applying 
decoration (o ware imdcrglazo. It is tho same story over 
again of a mechanical moaiii'l'to a groat extent competing 
with success against ^ urely manual processes, though 
largely assisted by the iloeiro on the part of the eon- 
sumer to have articles idm.dcally tho same both in colour 
and design. Whether thi.' is .ai .dlogethor sa!i.sfaotory 
development from the artistic point of view is open to 
question, and will ho referred to again lator on after 
a description has been given oi iho moans employed to 
carry out the process.* 

TJie Printincf Vrrss coiisisi oi an iron fiiamework which 
suptwrte fw 0 Indlow cylinders i r lollors, between which is 
a planed won bed or table on which the copper plate, 
ongi'avod with the di-iign to be printed, r&sts. The upper 
roller is furnishod with s, . ; on each side by which it 
can be adjusted and fixed at whatever distance may be 
desired from tho lower one. It has a lever or handle 
attached to it Which, being depressed, causes it to revolve, 
carrying tho tauie with the copper plate on it between the 
two rollers. The upper roller is covered with thick 
flannel in either two or three layers. The flanne’ should 
be cut slightly shorter than the circumference of the 
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cylinder, and''the 4ids should bo laced together withi 
string, so that, as the flannel stretches, 'wltidh it is sure to 
do, the string lacing can bo tightanod from time to tiipe 
in order to keep the flannel tightly in position. It is as 
well to have two sots ef flannels Ao each press, so that 
one set may be washed and dried wldle the otlior is in use, 
and with care they should last about twelve montlis. 



Combination of Press and Steam Stove. 


Printing Stoves or Tables .—The “ medium” ■ or 
printer’s oil that has to he mixed with colours to enable 
prints to be taken off has to bo kept hot during the whole 
process, and for this purpose the old-fashioned system wan 
to, have flat stoves with an iron bat on the top, burning 
eitbet coal or slock, to heat both the copper plates and 
the colours. 





•I’RINtiN''. tNDER«LAZ|. 


5d3 


Tl(is mothod was unsatl^f^lcton' lor seVeral reasons. 
T’he heat was not equal, as somqlinies the stove was 
aljowed to get rod-hot; burning the colour and damaging 
the coppers, and at other times, after fuel had been; 
fi'oshly put on, the heat was insutBcicnt; those variations 
in heai. wore a cause of irregularitv in the orinting. 
Thero^was also dlways a certain amount of dirt and smoke 
in the sliop to which the 
carrying in of coal and the 
removal of ashes a .itributed. 

The modern tables are 
heated by live steam under 
pressure, directly from tlic 
boilers passing through a coil 
of pipe cast in the iron slab 
which forms the tabic, and 
which, after being cast, is 
planed smooth. The stoani. 
after passing through tlio 
table, is received hy a steam 
trap, whitii by the action of 
a valvo prevents anv ;,ieam 
from wasting .and only»allows 
the oondensed water U' 
escape," one trap being 
sufficient fBr several taWos. 

Each table is mad .suffioiontly 
largo to serve for two pri' ■ 13 , and as each table is fitted 
with an independent tap, steam can be shut off when not 
required, and waste is avoided. The heat being easily 
regulated and always equal, there is no fear of burnt 
colour, and smoke and dirt in the shop are done away 
with. If the steam is brought from any distance, the 
pipes should all be weU cased with mud and ■hopped 
straw, or some such heat-retaining preparation, which 



Feinting Press. 
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will effect oOnsidcilablo economy iu llie consumption 
of steam. 

Copper riaies are in mo.st g'onoral use for printing pn 
oarlhonwaro, though of late years many manufacturers 
have employed plates niado of zinc as a suhslitute. Those 



Steam Table. 

are, of course, easier to engrave, as they are so much 
softer, but for this reason they wear out very soon, and 
the outlines are not so clean, nor are they suited to full 
patterns with much detail and shading. The copper 
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plates arc aboi'i) an eiglitl of au ii^ch lliV'k, and vary in 
size according to tlio pattoin, or according to tho piooos 
■which have to bo pripted i chdln. They aw cn;_'Taved 
wit)' tho aid of acids or electricity, or by hand ^-vvitfi' 
gravers, sU^el pointy, and putsches. Tlic latter is un¬ 
doubtedly the more expensive method, but it is the more 
saliefaotory, a^not only must tho design he delicately and 
£in<!^' cut, hut it must be also deeply incised, or the plate 
wilt last a very sboilt time, as tho constant cleaning off of 
the oolom- from (ho plate with (Jio stoel knife wears it 
down. Tho coIoCirs being metallic oxides, however linoly 
they may bo ground, oro always hard and slightly 
vitr< ous. 

Engraving on copjior is work which requires a con¬ 
siderable amount of tecbnical training, but no amount of 
training will mak<i a reauy satisfactory engraver unices 
he has artistic feeling for arrangement and design. Great 
attention should be pai-' in the lirst place to the pro¬ 
duction of good designs, and in the second to their proper 
reproduction in copper vith varying light anu shade. 

Goppor plates continually wear down with work, and to 
prevent tlits some iimcufactiui ra Imc tiic plates steeled 
and nickellod. No ^loubt Uiis causes them to last rather 
longer, but when once daiua^^cd they require, as a rule, 
more rop.iiring than ordinaiy cupper. Plates, however, 
will always requiroi rsp.ui..ig and' recutting, if the 
printing is lo h<' kept up at a high standard of excellence. 
Some printers are very -•;'"''less, and cut and mark the 
coppers with their knives when removing tlie colour. 
These marks retain the colour, and when a print is taken 
off the plate they appear, and thas disfigure the design 
and give an unsightly and dirty appearance to tho vare. 
Every copper should thcreioro be examined before it is 
handed to the printer, and after it is done with, or at 
every woek-ond,it should be again examined to see that 
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it has received no i^nfair treatment, and if it shows 
signs of cutting and marks other tlian those tliat would be 
caused by fair wear and tear, he should be charged with, 
the 09 st of repairing and damage. 

If ooppor plates are ppt carefully looked after they 
will soon be spoilt and useless. It is surprising how soon 
copper plates diverge from the original design by constant 
repairing ; so, whenever a new design is cut,' tho 
designer should always keep ono of the first prints off 
it by him as a reference or guide for when tho plate has 
to be repaired. These prints should all be pasted in a 
large book kept for tho ptuposo, which will always servo 
as a reference. It is impossible to have clean and bright- 
looking printed ware unless the copper plates are kept in 
good condition, and nothing is more unsightly than coarse 
and dirty printed patterns. 

The Paper used for receiving the print from the copper 
plate is a sort of thin tissue paper. It must be strong, so 
that it does not break wlien sized or pulled off the copper 
plate. It must, when hold up to the light, be quite free 
from holes, so that the design is solidly printed on it, and 
it should have a smooth surface without any'hairs on it, so 
that when the print is transferred to, the ware the paper 
does not absorb the colour, but freely leaves all the colour 
oh the ware When it is washed off. It is important to 
have paper of the sizes required for the different pieces 
and patterns, so that the waste may be avoided, otherwise 
large paper may be cut up for printing small patterns, 
and tho cost of printing will consequently be increased. 
The paper, before being applied to the copper plates, 
must be sized with a mixture of 1 lb. of soft soap and 
2 oz. of soda to a gallon of water. 

The Colours are for the most part oxides of metals, and 
of late years great advances have been made in their 
manufacture ; and there are many firms, both in England 
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and^on the Continent, who <lecUcAt« therrtbolves solely to 
the manufacture of potters’ co'ours jCor use both under and 
(yer glaze. Formerly every ^.otter manufactured hia own 
colours, but now, owing to the improvement in their 
preparation, good colours ean be obtained at moderate 
pri(!(!3 , and where oixlinary colours only are required 
it is jrrobably olieapor to buy, as oolour-miiking takes up 
a oonsiderable part of a manager's time which often 
might be better expended in looking after the details of 
manufacture. M-i lufacturers who have colour pans will 
best employ them" in grinding slain for the body and in 
the manufacture of the colours which they use in the 
largest quantities, as it will bo found that it is not 
economical to make colours of which only a small 
quantity is required. 

Modern colour pan' are usually arranged in an iron 
framework, containing two, three, or four pans of 
different sizes suitable .or grinding large or small! 
quantities of materials. They arc luado with giauite or 
chert nether-.stones, and the grinding-stones, which are of 
the same material, are attached to a spindle, at the top 
of which is keyed a 'ogwhecl. A liafting runs along 
above the pans, by which the power is transmitted. The 
stones must be kept in fli-sl-rate condition, os the colour 
must be ground to an impalpable fineness, and the wet 
system wiB be found tho'ino.st satisfactory. Colour pans 
are also very use'' il for grinding experimental charges of 
glaze and materials, &o,. 

Cleanliness is most necessary in colour mills, and it is 
as well to grind up a few pitchere after a strong colour 
has been on a pan in order to thoroughly clean it before 
putting on auotner colour. Light colours should not be 
ground on a pan, from which a dark colour has been taken 
off, end it is best, when possible, to keep certain pans for 
certain oolours. It is important that the colours should 
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suit tlio giazc, unci U:^.i inanufacliirei’ who makes his own 
colours has tlio aclvaiiUgo of knowing of wliat they are 
composed, and all inota'llic oxides ihat Avill ciasily dissolve 
and flow in the glaze mast he avoided. 

It is not comsidered nciocssai'y to .give recipes, as they 
exist by the thousand, and have been published again and 


t 



Colour Pans. 


again. They are usually of little value except to the 
expert., as the success of a colour generally depends more 
on its manipulation during manufacture than on anything 
else ; and unless a full description is given of the exact 
manipulation, vory many recipes are of little or no use. 
























PRtNTr%’'; tINDr,P,r.T.A7,P. 


299 


A^fiill prink'd pattora would upp^aboa# l.jlb. of eoloiu 
per week. 

Prioos of polou'v musi /axy, but it gencraPy costs 
between a half-penny and one ixsnny per dozen of ware 
printed. # . 

All colours, whether made on the proniiso-s or from 
whatever oth»r aource they may have ceuiO, should always 
bo’tasted before they are put in general use. 

Vriitii’.r's Oil —For priiitiiig purpo.ses all colours have 
to be mi.xed wi h what is called printer’s oil, which is 
a thick, daik, treacly-looking substiinoe, which causes tho 
colour to adhere to the papeu when laid on the copper 
plate and pa<«od through the press. When tlio paper 
is pulled off tho plate, tho colour in the cavities of the 
co])per slicks to the paix'r, thus forming the pattern. 
The paper is, in ils turn, applied and rubbed on to tho 
ware, which, being j'orous, alisorbs tho oil and colour. 
The paper is then wa.iiod off with water, but the oil 
prevents the removal of tl c- colour from tho ware. 
Almost every head printer has his own recipe for oil, by 
which ho swears , two recipes aro annexed, either of 
which will serve in l.'icir turn 

(1) 1 gallon linsceif oil (boil fiwt seum for about two hours). 

80 oz. Stockholm tar. 

■ t "Z. red lead, 
l^z. icsiii. 

Add the above 'o the oil, and the whole to be boiled and 
scummed and burnt off ’, o or four times. A' large iron 
pot is best for this purpose, and a round wooden flat 
cover with a piece of flannel tacked on, with a long 
handle, will bo reqiurod to put out the liie after tho scum 
has been lignted in the jKit. It is' best to do all opeiations 
in connection with boiling oil in the open air, or in the 
centre of an empty oven, as the smell is rather over¬ 
powering, and by no means pleasant. 
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(2) 2 quarts linseed oil.^ 

1 pint rape oil. l-Boil together for two hours. 

1 oz. red lead. J <■ 

IJ oz. sulphur. \ Add while the oils are cooling, 
oz. common tar./ and stir well. 

To soe if the oil ia properly prepared, a drop ahoiild bo 
placed on a piece of biscuit pitcher and touched with the 
finger : when it gets “ tacky " and sticks to the finger it 
is as it should be. 

Printer's Knives are used for applying and removing 
the colour from the copper plates. They are made of thin 
whippy steel, about 2^ to Sin. broad, and are ground 
quite sharp. They require skilful and careful usage, or 
the copper plates will bo cut and de.stroycd by them. The 
copper plates should not always be held in the same 
position, but should be turned round from corner to 
corner, as should the printer continually start cleaning off 
the colour with his knife from the same corner, ho would 
wear away the part nearest the corner sooner than the rest 
of the plate, tlius causing unequal impressions. 

Wooden Rubbers are used for rubbing the colour over 
the copper plate to thoroughly fiU the design. 

lA cordnirnij'Boss, or small cushion about 8 in. long and 
3 in. wide, is employed to clean the plate after the bulk 
of the colour has been removed with the knife. The plate 
is" thus loft quite clean, the colour only remaining in The 
engraved part. * 

A long-haired Brush is required to size the paper with. 
Tlte Benches for printers to put their coppers, 
colours, &c., on should be arranged at a convenient 
distance from the steam tables and presses. 

The Transferers will require :— 

'A Tub for every two presses, with a good supply of 
clean, cold water, the cooler the better, as the paper is 
washed off and the colour not softened as it would be were 
warm water employed. 
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Sponges, wliioh need not be of ver^r^good quality, (o 
wash off the paper, and a p’ece of pumice stone to rub off 
j any spots of dirt or coio'i. ihal may have accidentally 
soiled the ware 

Vlcmnel Mubbers, -whi^h aiip simply rolls of flannel of 
about twelve thiokuosses tightly rolled up, about 13 in. 
long, and whipped about 10 in. uj) wiib thick packer’s 
stftng, leaving at one end about Hj- in. of uannol, and at 
the other end about jin,, hollowed out, in which the 
thumb can rojAl yard of flannel will make two 
rubbers, which'should last about tliree months, as, when 
they wear down, the string con be gradually unwhipped. 
They require to be dipjied in a little soft soap to make 
them slip smoothly over the paper, and not to ruck it 
up when rubbing it on the ware. A' few small pieces of 
flannel are also u.scf.il for the same purpose. 

A considerable amount of bench room is required, and 
on the bench opposite eix..h transferer a leather pad should 
be nailed, on which she oan rest the ware. 

lA pair of large Scissors is also required to cut the paper 
prints. 

prhe printer’s teem consisf-. of a man who does the 
printing, and throft women or girls : the transferer, who 
is the head woman, plu.es the pattern in the proper 
position on the ware, and presses it slightly on ; the 
apprenMce, who rubs the paper firmly on to the wore ; 
and the cutter ^ho receives the paper from the printer 
and cuts out the variou i ‘coes into the necessary shapes 
to fit the ware, and removes any superfluous paper. 

Having mentioned the various appliances, we will 
proceed to describe the process. 

7he primer first takes his paper and cuts it to the 
necessary size for the pattern or plate he is using, and 
then with his brush sizes the paper over. He then places 
the copper plate on the steam stove, his colour having 
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also been previously placed on the stovo on! an iron palette 
or “ Batgtono The copper plate beiiifr sufficiently 
heated, he takes some colour on his knife and puts it 
on his copper plate and rubs it in with his wooden 
rubber. , 

The colour should be uso<l of a .slill and not too liquid 
consistency ; this makes the work harder, but it ensures 
good printing ; if the colour is u.sed thin the pattern is 
printed more in oil than in <x)lour, ,and after firing it will 
liave a faded, wishy-washy appearance. Ho then 
removes all the colour from the copper by scraping it with 
his knife, being careful that the edge of the knife does not 
catch in the engraving and cut and spoil the plate ; after 
which any remaining colour is cleaned off with the 
corduroy boss, leaving the plate quite clean, though tlio 
pattern i.s filled with colour. He next places the copper 
plate on the iron table of the press, and as tho plate is 
very hot, ho has a small piece of leather with which ho 
can lift it up comfortably, and ho then deftly takes up 
a piece of the wot sized paper and' lays it over tho copper 
plate, care being taken that thei'o are no wrinkles. Tho 
lever handle is dcpre.ssed, the upper roller revolves, 
carrying the iron table and the copper, with it between the 
rollers, and the paper is thus firmly pressed by the flannel 
Covering on to the copper. Tho handle is then revereed, 
and the copper comes out of the press again with the 
table, tho paper being now quite dry from the pressure 
of the flannel on the heated copper. The paper is lifted 
up carefully at one corner and pulled off tho copper. 

The printer liaa then to repeat the process. The paper 
is taken by the cutter, who cute it into the shape required 
and hands it to the transferer ; she applies it to the 
proper place on the ware, and slightly rubs it on with 
a bit of flannel, and then passes it on to the apprentice, 
who rubs the paper firmly on, with the rubber dipped in 
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a littlo soft soap. This r‘.|iaro.s -s^'ry luiiroiighly doing, 
ospccially in the ca-so of iluto'i or cnhosscd work, so that 
the pattern is rubhoil rigtiu i to ^11 the cavities. .V stiff 
t)ru‘h i.s often n.si d nmljr these oiro’.unstanees instcijd of 
the rubber, with satisfacto. v roiiults. It is best to leave 
tlie jMiper a little time on the ware before wasbing it off, 
and as a rulo»it is left till the e\'cniii£r. when all the 
wontcn wash off the day’s work togethoi-, tnough it i.s 
lictter not to wash it oil' till the novt day, as it thus 
gives the ware nu ro lime to absorb the colour, and this 
is especially xioccssary should the biscuit ware bo rather 
hard Hied. 

'Each pdiiter should be furnished with a small ooppor 
plate with Ids number engraved twenty or thirty times or 
nioio on it, which he can ))rlnt off every now and then, 
and every piece printid should bear the printer’s number, 
so that thei-e is never a doubt as to wlio is responsible 
for the work. 

Cleanliness is most imjiorfaid. ie the printing ‘hop, and 
the transferors should always keep their hands clean ; 
nothing looks worse than ware with smudges of colour 
on the face or baib of , duo o the i ransferer’s lingers. 
Tubs, lH»nches, and i^'onsils sbouhl aU be kept clean, and 
all oopj)or plates shoidd be c.oaned every week, before 
being looked over, with sawdust and rectified spirits of 
tar. Pa*toru3 of which iaigc quantities are required 
should be eiigrav'd on two or more plates, and the plates 
should never bo allowed f< '' get down ”, but when partly 
worn should be repaired, so that the tone of printing may 
always bo equal ; otherwise, if a plate gets much worn 
and ware is printed from it, and then after the plate has 
been newly tu. more ware is printed from the some order, 
the tone of colour will be quite different, and will not 
match. It is always best to use newly out plates for the 
more delicate oolours, such as matt blue, mauve, andl 
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pink, wlionevOT possible, and afterwards, when slightly 
worn, for the stronger browns, blacks, and dark blue.' 

It has been seen that the printer can only take ong 
imp'xsesion off a copper plate at a time, and then has to 
go through the whole ooeration of filling it again with 
colour, &c., and for this reason it is necessary for 
economical working to arrange the patterns on the plates 
so that enough pattern will come off at each printing to 
decorate several pieces of ware, 

Care must therefore be taken in deciding on new 
patterns that, besides being cffe<'.tive, they can bo 
arranged in a suitable manner on the copper for working. 
Formerly, patterns wore designed in such a way that it 
was necessary to have a copper plate for every individual 
piece, and thus to print a full dinner service twenty to 
thirty coppers wore required ; with projter arrangement 
four or five coppers should now bo sufficient for doing the 
same work, as tlic patterns most in demand are sprig and 
flower pattoi’ns, which lend themselves readily to every 
class of piece, and thus one copper will suit several 
different purposes. If, in arranging a pattern, pieces of 
sprig, &o., have to be cut off, it is well to see if these bits 
cannot be applied to some other ware, such as bowls, 
basins, &o., which is of advantage both to the manu¬ 
facturer, as he uses up prints which would otherwise be 
wasted, and to the printed, as ho thus does moreware with, 
the same amount of work. A well-engraved copper, with 
ordinary work' and proper care, should lost six months. 

Various forms of presses other than that described have 
been or are in use, some with the steam table in combina¬ 
tion with the press, othere by which a continuous pattern 
is printed on lengths of paper by engraved copper rollers 
in a similar manner to that by which cotton goodh are 
printed ; but none of them have come very largely into 
use, and the one described is the simplest, and probably 
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under present drcumsfajioet the most useful. There are 
v.j’ieus applications of printiiig’, b\* the arrangement of 
paais of patterns engraved C " < iffoiftiit plates, from -which 
different colours are printed, and then transferred one 
after the other on to the ware ; they require, however, 
very nice adjustment and delicate treatment. Chromo- 
lithography has also been largely bro;ight into uso, and 
more^Bucoessfulfy on the Continent than in England, and 
in the next few years theri- will no doubt be groat strides 
made in mechanical decoration. 

Up to the present, most of the new methods proposed 
are for overglaze decoration, and this can never be so 
satisfactory or desirable for ordinary commercial purposes 
as underglaze. Underglazo decoration is practically 
indestructible, and though the colours are fewer iu 
number than those that can bo applied over glaze, their 
appearance is far superior. They have a deep rich colour, 
and one seems to be lookhu’- into them, more than at them, 
and they give much the same impression as whdn looking 
at a cut precious stone. 

There is always a st.-ong party agitating against the 
introduction of mo I 1.1 ical ii-cans on account of its 
tendency to kill individ\iality ; and to a certain extent 
this is true : but on tlic other 1 .nd, as a printed pattern 
can be produced in on almost indofinito quantity, con¬ 
siderable t^me and money ost; ’ 0 profitably expended in 
producing a rcallj good design, and surely a really good 
design executed rn a satisfactory manner is better than 
a design executed by hanu miich probably has only the 
individuality of inferiority. The ordinary painted ware 
issuing from the English manufactory to-day is practically 
a reproduction some pattern given as a sample to Im 
copied, and the individuality usually consists in mistakes 
in copying it I Tho sarnie argument -would hold equally 
^od in the manufacturing department, and instead of 

X 
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leaving article's made from carefully designed models 
every workman would be making pieces according to his 
own ideas. For onosman that can make a good design 
or shape, it is evident that there aro hundrods that cannot 
do 'so, and as the majority of work would be done by 
tliem, the standard of the quality of the production would 
certainly bo very much debased. Unfortunately, every 
man is not an arli.st, and wdio would prefer some I'pot¬ 
boiler’s ” crude, badly-executed daubs to a well-engraved 
proof copy of a really fine picture ? This is perhaps 
carrying the matter too far, but at all events it .shows 
that there is something to be said on both sides of the 
question, and that mechanical reproductions aie not 
necessarily bad because they are meclianioal. 



CHAPTER XXIV. 


TAINTING ANf> DEC0KATi:?0 UNDERGLAZE. 

Whatever may,be (he dovelopiiiout ul' mcjliaimial pro- 
ccssof for tlio decoration of eartheuwaio m Uie near 
future, it is (svidcut tliat. tiny never ciii rejilaco tlie liand- 
paiiitiiig of a roa'’v skilful artLst, and tiiough various 
iiiochanical puco.s'tes will undoubtedly bo applied more 
and more evci’J day to the larger ]>roduction ol goods for 
purely coiniucreial purposes, -wliieh must be manufactured 
in enormous quantities and sold at low prices, their 
absolute and monotonous correctness will rightly militate 
against their introilnrtion into really artistic work, in 
whic'li price has not always to ho the ruling factor. There 
arc, however, many ap|)li‘ •fions of hand-painting in its 
lower grado.s wliieh are slili hcriselv employed on tho 
cheaper qualities of earthenware undeiglaAe. Ko system 
of decoration can be considered as applicable to oarthen- 
waro that is not aflci ,,-..''rls i„,at to fix it to 

the body or glaze, apd the colours must therefore bo 
arranged to resist tho hoa! !■ which they are to be 
subjected, ct (o change their tone in a definite proportion 
to that boat. 

Tho colours for underglazo painting are practically the 
same as those used for priiding, and are more limited 
in number than those for overglaze work, as the heat to 
•which they are subjected in firing tho glaze is much 
greater than in the enamel kiln. The meltmg glaze has 
also an effect e . many colours, so that any colours that 
■would dissolve in tho glaze cannot bo used. As, however, 
the colours suitable for underglazo work include blue, 
black, brown, green, yellow, and pink, the palette of the 
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underglazo pointer is suffieiontly ainplt; ; in fact, the 
miiHiplicatioii of co'ljurs of late years has been father 
(lotrimontal than aclv>,iitageous to underglazo decoration, 
ns it has inclined the artist k> look for his effects ‘to 
elafioratc arrangements of colour ratlier than to boldness 
and freedom in design. 

The Cohmrs must he finely ground in tjje colour pans as 
for printing, and the water then thoroughly dried out of 
them, but before being used they are again ground in tlio 
painting shop with the “ medium ” with which they are to 
Ix! applied to the surface. The most usual medium is 
turpentine, hut for certain clas.sos of work gum-arabic and 
water may be used, the advantage of the latter being that 
it need not be ]>assed through the hardening on kiln, but 
can go direct to the dipper to receive its coating of glaze 
without any further process ; the disadvantage to its use 
being its likelihood to chip off, cariying the glaze witli it, 
after it has been fired, should there have been too large 
an admixture of gum with the colour. It is only neecssaiy 
to introduce just sufficient to enable the colour to adhere 
to the ware and to prevent it being washed off when 
immersed in the glaze. 

The second grinding of the colour is usually carried out 
with hard glass or porcelain mullers on slabs of liard glass 
some 18 in. square, which, for greater security, from 
breakage, may be framed in wood. Glass iqullers that 
are soft and wear away quickly should not be employed, 
as the fact of their wearing away means the introduction 
of a considerable quantity of glass into the colour, which 
•would probably affect the colour when submitted to heat. 

Palette Knives are required to soraite the colour off the 
glass slabs, and they are made of thin ivory, horn, or 
steel', the latter are the most generally used and ara 
really the best, though care must bo taken not to scrape 
or grind them more than necessary against the glass, 
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as tlicy thus wear down and iutwdnce iron into tlio 
colour, which is, of course, detriincntal. 

• Pejicils and Brushts of Vi„rious shapes and sizes will 
bo required in accordance with the ncoossity of the wen-k ; 
palettes and a few pieces of rtig' to clean pencils, &c. 
One of the commonest patterns applied to ordinary ware 
is thg (omhinafion of hands and lines of various widths 



Paintkk’s Tables. 


in one or more colourc. I'y tne aid of revolving painter’s 
tables these lines, &o., are made with considerable facility. 
The article to bo banded is placed on the head of the 
table, which should bo quite level and run perfectly truly 
on its spindle, and is centred by tapping it with the 
finger as the fable is revolved by the left hand, till it 
is exactly in its centre- This seems an easy operation, 
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but it (aljcs c'onsido/able practice to ailjust a piece at 
once to the centre. The liencli is furnished with a rest, 
which is merely a piece of board Sin. broad and aboyt 
18 in long, fixed to the liciich at the sidi! of each worker, 
with a screw. The re,*! can thus, bo turned round to 
project from the bench over the revolving painting table. 
The brush can thus be ajiplicd to (ho ».vare while the 
hand is .sU'adicsl on the rest. The table is then revolved 
with the hdt hand, carrying the jiicce of ware with it, 
while the jH'ncil rcni;iin,s still in the same place, tlius 
fonning a perfectly circular and even band or line on 
the ware. 

It is very necessary that the bands and linas should 
be of the same strength and wnlth in their whole course, 
and tliat they should also be exactly equidistant from 
each other. Nothing look.s worse than irregular and 
uneven banding an<l lining. Di.shcs and other oval 
pieces, and in fact any pieces that are not circular, lu'e 
more difficult to do nicely, and should always Ix) reserved 
for (ho moist c.xjmrioncod han<l,s, os they cunnot Ix) painted 
with the ro.st on the revolving (able. Those arc usually 
executed by psing one of the lingers as a guide, resting 
again-st the edge of the article, < thus regulating the 
di.stanco of the line from the edge, and great care will 
Ijavo to bo exercised in turning any corners. 

Filling up is another method of decoration largely in 
demand. Although the general i-un of printed patterns 
will servo very well for this purpose, light patterns—that 
is to say, patterns engraved with rather less shading than 
would bo required for ordinary printing, and not quite so 
deeply cut—are often used for this purpose. They are 
printed in light brown br neutral colour, and apjdied to 
the ware as in ordinary printing. Various different 
colours are then painted over the different parte of the 
printed pattern as may liave been decided on. A sample 
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patt(;rn should be given as a guide, ^nd eaeh leaf, flower, 
or what not, should he colovirod exactly alike in each piece, 
( To facilitate this class of woiTi, three or four girls 
■work together, each one painting in a different coloui’, 
though some of them may have.two or more, should the 
paljtorn require it. The piece is then handed on from 
ono to the otheS’, eaeh doing her jiart of the filling up of 
the Sosign in the colour .she is using, one doing tlm 
leaves, another Ihe flowers, a third the sta'ks, ic , and 
by this mean.s the quant,ity of work that can ho turned 
out in a given tiiiio is much greater than if ono girl had 
to fill in the whole pattern in the various colours. Care 
must he taken to hoop within the outline of the pattern, 
and tho colour must ho ap[)liod in such a way that the 
shading of the printed pattern shows through. The 
colour must, however, if the effect is to ho good, bo 
applied rather thick(>r in Rome pai-ts than in others to 
acoentuate the details and lo as.si.st in giving the effect of 
light and .shade. 

Tho highest form of hand-painting is. of course, when 
tho artist designs and decorates a piore unassisted by any 
mechanical means or guide, but as a rule by far the 
greater part of tho‘work which can lay any claim to 
artistic merit is executed over glaze ; part.ly beeausq 
many of the colours oliange their tone when submitted to 
the intenSe heat of the glost oven, and it is thus difficult 
for the painter to gauge'tho exact effect of his work, and 
partly because the liability to loss from various causes 
ifi greater in tho gleet vsen than it would be in the 
enamel kiln. 

The first difficulty can only be got over by long 
experience, a study of the different colours, and by 
keeping a test piece always in view of the effect of every, 
colour in uso in its different combinations. The easieetl 
way to do this is to number each colour, and tlien paint 
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a band of each one ^oross a plate or dish, and tliqn to 
paint a band of each colour at right angles across tho 
bands already painted*. The piocods then fired, and bf 
thisjnoans the effect of one colour upon another can be 
accurately noted, as each band of colour thus crosses all, 
the others, and its effect on each of them is clearly shown. 

Finely executed undorglaze work is superior to over- 
glaze, not merely on account of its greater durabilitvf from, 
being under the glaze and so protected from damage 
and abrasion by it; but the glaze seems to give a greater 
depth of tone to the colour, and a ricfior appearance toe 
the ware. It is true that more delicate shades can be used, 
over glaze, but they can rarely have the rich, glossy 
appearance of underglaze work, though some of the most 
charming effects are often obtained by a combination of 
both under and ovcrglaze painting. 

There are many other moans of decorating ware 
cheaply under glaze ; for instance, various patterns and 
figures can be cut out in stencil plates of oiled paper, thin 
metal, lead paper, &c., which arc held firmly on the 
ware, and the oolour is then rubbed over with a stiff 
brush. Patterns such as crosses, stars, butterflies, &c., 
may be cut out of the root of sponges or corks ; they are 
then dipped slightly in oolour moistened with gum water, 
and lightly pressed on the ware. Designs are often 
pricked out with a pin on paper, and the pap4r is then 
laid on the ware and pounced over with powdered char¬ 
coal ; this leaves the design outlined on the ware to servo 
as a guide, and can easily be filled with the necessary 
colours. Pieces may be dabbed over with an ordinary 
small sponge with either one or more colours, giving 
them a marbled or mottled appearance, &o., &o. 
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It has hoon mentioned several limes in the course of these 
not^ that all* ware which has been printed or painted' 
with colours mi.xod with any greasy oi oily medium has 
to Ix! dried at a heat sufficient to evaporate these foreign 
substances from.the pores of the ware, so that it has 
resumed its nbsoibcnt properties, and on being immersed 
in the glaze it will receive an equally oven coating all 
over the piece. This is called “ hardening on ”, really a 
complete misnomer, as after the ware has been submitted 
to the heat, the oils used in applying the colouns being 
driven off, leave the colour on the pieces in its original 
state of impalpable powder, Avhich will come off if 
touched w’ith the finger over so lightly, and care must bo 
exorcised in handling it before dipping to avoid 
smudging it. To thoroughly dry out thesi' oils it is 
necessary to raise the temperature of the ware to a red 
heat, and to obtain this object kilns are employed. 

Kilns, both fior hardening on and for enamel or over- 
glazo purposes, are built on much the same principles, 
the former, however, mjually being coiLsiderably larger. 
A kiln is simply a fire-clay Ivx into which pieces of ware 
may be introduced, ani which can then bo surrounded 
by fire and heated to the necessary degree without the 
pieces of ware coming directly in contact with the flame. 
The shape of a kiln may be compared to a railway tunnel, 
that is to say, it is formed by an arch supported on sides 
which are no! quite perpendicular, but slope slightly 
inwards, so that the breadth at the bottom is slightly 
narrower than the breadth at the point ftym which the 
arch springs. 
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In building a kilm it i.s first necessary to sccurp a 
thoroughly firm foundation and then to decide on the size 
of the kiln to be built. This will dof>end on the quantity, 
of ware that is to bo fired at one firing, and must bo 
governed by the rate of f)rodu<tion of the printing and 
painting shops, and moderate sized kilns will usually bo 
found the most useful. If very largo kilfis are used, it 
will often bo found fliat there is not .suflicient ware to fill 
them, and they either have to bo finjd partially full, 
which is wasti! of fuel, or they must wait over until the 
next day for more ware, which is loss o? time. The 
number of the mouths will vary in accordance with tho 
size of the kiln ; formerly kilns were built with ono 
mouth from tho back to tho front, the liue-s working 
through the top of tire moutli arch, which was the system 
Eimcially advocated in France, but now, by a different 
arrangement of tho Hues, tho mouths are constructed at 
the side, by which means much greater regularity of 
heat in all j)arts of the kiln is obtained, and there is also 
loss destruction to tho brickwork and flues, and it is 
therefore more economical in repairs. 

Tho in,side 'measurement of kilns might be somewhat 
as follows, though there is no hard Und fast rule :— 



Hrlght. 

Length. 

Breadth. 


Ft. in. 

Ft. in. 

Ft. in. 

One-mouthed Kiln . 

. 4 6 

2 6 

'2 3 

Two-mouthed Kiln . 

. 6 0 

6 0 

3 0 


fe 6 

S 0 

4 0 

Three-mouthed Kiln 

. 1 to 

to 

to 


(7 0 

10 0 

5 0 


One mouth will work either two or three flues, that is 
to say, two or three flues under tho bottom and round up 
the far side, and an equal number up the near side to the 
crown. A large kiln with three mouths will require six 
or seven flues, both up and round, and may bo built with 
more. 
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When the si7« has been docided.on, the outer oaec or 
shell is built of ordinary brickwork of sufficient size to 
pontain the kiln and the neoeesary flues, and built in such 
a way that the interior sides, when faced witlr fire-brick, 
will form the back -of the fluoe ; so that very careful 
measurements must be made before starting to build so 
that the flues fu-e of the proper size. Rising from tliis 
outer shell will be tho stjick, which should be from 20 to 
30 ft. high. A iuanhole must bo left in it just above the 
level of the top of tho kiln, to cnaldo tho kilnmoii to get 
on to the top pf tho kiln in case of the stoppage of a flue, 
or to.alter tho height of the small intorior chimneys. It 
will be found to be a considerable economy to build kilns 
togethor in jmirs, and thus the siuno stack will servo for 
both, and tho mouths can be on opix)site sides. 

It is advantageous in building this outer shell to build 
in old railway iron or steel rails placed upright at the 
corners or in other suitable position.s, and to bolt them 
together from side to side with iron ties. Tho usual 
custom is to build tlie .shell, and tlion put cast-iron plates 
against it, and tio it round with boots. This is raoro 
expensive, as old rails can generally be Isnight cheap, and 
their use is oerfainly»more satisfactory, .as, being built in 
tbe brickwork and tied through it, they hold tho kiln 
frainb solidly together and prevent the brickwork from 
moving A’ cracking. A rail may also lio bolted in tho 
brickwork horizontally acioss the top of tho mouths, 
which will much iucroaso their duration, as it prevents tho 
fire-bricks in the arches fiom falling out of their places. 
Tho mouths may be built flush and baited through doors 
or an arch as in a glost oven, or they may be built with 
hobbs as described under “Oven-Building”, and tho 
latter construction certainly works admirably in kilns. 

Two flues are the u.sual number running out of each 
mouth. Two of them will then run from the mouths, 
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under the floor, and up the far side of the kiln, and over 
to the crown of the arch, while, in the other direction, 
tlioy will run up slraiffht from the mouths on the near 
side of the kiln, also to tho crown. Horizontally along' 
the top of the crown runs a trougll'-like flue into which 
the other flues run. This flue is furnished with two or 
tlireo small chimneys a foot or so high, and by slightly 
docrca-sing or increasing tlie height of these chimneys, 
Uie draught from the different mouths can bo regulated 
to obtain an even heat all over the kiln. There is often 
a small flue leading from the end mouth to tho back of 
tho kiln, which, if properly built, should be tied through 
with fire-bricks from the outer case to sujiport tho back of 
the kiln pro))er, thus leaving spaces through which tho 
heat can work. And under these circumstances tho back 
will “come up ” first in firing, and probably part of the. 
fire will have to be drawn before the ro.st of tho kiln, 
is fired up. Backs arc, however, somotimos built up solid 
against tho outer on.sei : which, however, is not so good. 
Tho back flue usually runs straight into the stock and not 
into tho horizontal flue on tho top. Should there bo no 
back flue tin; back moutb should have three flues running 
up the side and under tho bottom. - 

Flues are generally about 8 or 9 in. square and should 
be arranged at equal distenco.s apart; but if they are 
put in with ordinary flat backs they wouhl not bo more 
than 6 in, Tho medfeathers which form the flues under 
tho bottom on which tl>e bottom quarries rest, and which 
form tho fluos at the sides against which the kiln sides 
rest, are generally ordinary 4Jin. bricks (of firebrick, 
of course) as must bo all other brickwork in contact with 
the fire, and it must all be laid in fireclay with an 
admixture of 10 to 15 per cent of sand or grog, as in 
ovon work, the joints always being made as small ad 
possible. Care must be taken that the joints of tho 
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quarries and sides always come well on to the med- 
fearticrs. The quarries for the sides of kiln should bo 
about Ijin. thick, C to Sin. broad, and 12, 14, or 16 in. 
long, the bottoms being 21, to 3 in. thick, 12 in. wide, and 
of the same length as the sides. Both sides and bottoms 
are grooved and tongued all round so as lo fit closely 
into each otho^ and they are started off the bottom from 
speoially made “burs” having a lodge on one side on. 
which the bottoms rest, and being grooved on the top to 
receive the sides. 

In boxing a kiln, when the medfoathers forming the 
flues have been built, they should bo thinly coated with' 
stiff fireclay ; the quarry or kiln side should then bd 
dipped in water and pressed on to tbo raedfeathor, wherd 
it will stick and remain fast while the rest are being 
placed in position. Each quarry as it is placed should 
have the groove or tongue coated with a little fireclay to 
make a firm joint, care being taken to make it as small 
and close as possible ; then when the sides have been 
built up the quarries are fitted in, arching over towards 
the erown, and at the crown the last two quarries are fitted 
exactly and cut to the oorreot size, if necessary, to fit up 
to the medfeathers, and at the same time wedging the 
arch firmly against ?he sides. When they are arranged 
exactly to size they ore slipped into the grooves and firmly 
driven h^me with a wooden mallet. 

Kilns require constantattention, and probably some of 
the joints will require stopping after every firing—which 
may be done with turners’ shnvings, refuse from the lawns 
in the slip-house mixed with sand and a little fireclay, or 
with one of the many patent kiln stoppings specially 
made for the purpose, some of which answer the purpose 
very well. A kiln that is in constant use, and is fired 
and drawn as soon as may be, should last from four to 
five months without any radical repairs^ if properly 
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constructed and accurately boxed in the' first instance. 
Kilns often have iron doors, but it is not really a necessity, 
as they can equally welJ be built up with firebrick in the 
same way as the clamins of an oven. ' 

Placing .—The ware all being in the biscuit state can 
be piled up one piece upon the other, as long as tho 
oolour on one piece does not come in oontacf. with another; 
dishes, plates, &o., are kept apart by small bitcuit 
supports called “ nibs ”, the impoitant point being to 
got as much ware as possible into the kiln. It should be 
piled up in such a way tliat it will not fall during tha 
firing nor while it is being drawn. Some kilnmen iLse 
props and bats in a hardening-on kiln as tlicy would in 
an enamel kiln, but there is really no nooossity for this, 
unless the kiln is so exceptionally large that the weight 
of tho ware would be likely to crush or crack tho pieces 
at the bottom. 

There is little art in firing hardemng-on kilns, and 
almost any fuel will answer for the purpose, small coal 
and an admixture of slack being quite sufiiciently good. 
There is no occasion for trials, the colour of the interior 
being quite sufficient guide, and when the heat has 
reached a dull red it is sufficient for the purpose, and the 
firing may be stopped. Care must bo taken to leave 
plenty of vent for the exit of the vapour from the oils 
and for the steam from the water; the latter’ exists in. 
considerable quantities, as in washing off the paper from 
the printed ware the pieces absorb a considerable amount 
of water, and should this steam be shut in, it is very 
likely to affect the colours, especially the more delicate 
ones, such as pink and matt blue, causing them often 
after the gloet fire to stand out in rough ridges as if 
insufficiently hardened on, or giving them a milky, 
washed out appearance, as if they h^ been carelessly 
printed. The clamins should therefore be left open for 
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some time—in«fact, the kilnman can always lig-ht his kiln 
before he has lini.shed placing it—find by this means the 
ware is drying before the drinins are built up and 
bomsiderablo time is saved. 

Drawing .—Kilns may bo cooled rapidly as soon an"they 
are fiiiislied, though a reiiain amount of time must bo 
allow(!d if there are many large pieros, such as dishas or 
basins in the front, to avoid dunting. Tiio kilnman must 
be careful in handling the pieces, when taking them out 
of the kiln, not to rub the colour oft them, nor to smudge 
them by getting colour on his lingers. Nor should they 
be sent to the dipper when hot, as in this state tJie 
absorption would be greater, and they would roooivo a 
thicker coating of glaze than desirable. 

Insufficiently hardened-on ware can generally be 
detected when drawing a kiln, as the oolours after firing 
sliould have a dull ma.tt appearance ; if they look at all 
glossy Iho oil has not been properly driven out. After 
the glost fire it shows unmistakably, as the parts where 
any oil remains will not be glazed, will be blistered, or 
will be covered with small holes known as “pinholes 
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PEINTING, PA.TNTING, AND DECOBATIiNG OVEKGLAZE. 

Prmting over the glaze is carried out in a similar manner 
tio that described for underglazo, but it is more often j^eed 
for printing the outline of designs which arc afterwards to 
1)0 filled in by hand tlian for fully engraved patterns. It 
is also largely employed for badges, crests, initials, &c. ;i 
letters, &c., being sometimes printed in the necessary 
colour, and at otlicrs in oil on which the colour is after¬ 
wards dusted by hand. In the latter case gelatine films 
arc sometimes used to effect the transfer. Ate this class of 
work is usually not required in such very large quantities 
as ordinary undcrg-laze printing, zinc plates are very 
generally used in preference to copper, as they can bo 
more quickly engraved, and their durability is not such 
a very important point. 

The chief advantiq^ of doing this class of work over¬ 
glaze is that, as the ware has been through the processes 
whore defefcts are most likely to occur, there is loss chance 
of pieces coming out defective, as tne percentage of loss 
in the enamel kiln should be very low, and should a piece 
come out defective, it can be at onoe reprinted orj-epainted 
and passed through the kiln again in a few hours. For 
this reason it is as well to have a little overglaze colour as 
nearly the same tone as possible as the underglaze colours 
generally in use, and then if some piece in underglaze 
printing, which is urgently required to complete some 
special order, comes out defective, it can be printed up 
overglaze and the order is thus matchod up and not 
delayed. 

The great disadvantage of all overglaze work for ware 
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in daily ilso is'that Avith time Uio.,eiilour, boinfj outsido 
tho 'glaze, must gi-adiudly wear oft in places, whortAaa 
undorglazo work, being ]>!o((x.'k^d by tho glaze, will 
endure as long as the pi(‘eo iiself, and thcreforo, from tho 
potter’s point of vierv, undoi-gbno work is the finest pro¬ 
duction of tho two. Printing may be done overglazo 
wifJi underglaz'i colours and then passed througii the glost 
oven'.' This will save time wlien a piece or two are wanted 
to complete, as tho ware has not to be hardened on ; but 
it thus has two glost fires, wdiich, of course, increases the 
expense. 

The Colours in use overglazo are innumerable, and as 
tho heat at ivliich they arc fired is not exco.ssivo and will 
not probably exceed 1,500° F. in ordinaiy kiln firing 
and 1,800° F. in haid kilns, tho most delicate shades of 
oranges, reds, and pinks ivin bo obtained. Overglazo 
colours are mixed wdfh a proportion of flux, which is 
really a soft glaze which melts during the enamel kiln 
fire, thus fixing the colour firmly to tho glaze. They me 
therefore made from two fiorfeotly difl'erent substances— 
the colour basis and the vitrifying flux. Fluxes have to 
be made of various ingredients to suit the various com¬ 
positions of tho colc^uB they: are to accompany., Tho 
materials are calcined in special kilns or fritted together, 
ground fine on tho colour pans, then thoroughly dried into 
powder, atid mixed in the necessary proportion with tho 
colour. As an instance” of a flux, the following may 
serve ;— 

Red lead, S parts | 

Borax, 2 ,, >Treated as above. 

Flint, 1 part / 

Fluxes may be calcined in a glost oven in small bowds, 
if only a small quantity is required ; the bowls should 
only be half filled to prevent boiling over, and should 
be first washed both outside and in with flint-shp, and 

Y 
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they should then he Redded in a sagger in dry flint. A 
space should be left between the saggers, or a hole should 
be made in the side o't each sagger at the top. Fluxes 
require very nice arrangement to suit the different colours, 
as they really play a doable part in fixing the colour to 
the ware, and at the same time in glazing and giving 
a brilliant and glossy appearance to the colour. Should 
matt colours be required, merely suffioient flux mii^t bo 
introduced to fix the colour without glazing it. The 
introduction of borax into colouronaking has been of 
great service, as it to a great extent takes the place of 
lead, more e.specially red lead, which has a bad effedl 
on some of the more delicate colours, such as pink and 
purple, giving them a yellowish iinge. 

Before referring to painting overglazo with ordinary 
enamel colours, some mention should bo made of oxide of 
cobalt or oven blue. This blue is unaflected by great 
heat, and can be painted on the glaze, and may then be 
passed a second time through the glost oven, when tlio 
colour combines and sinks into the glaze, producing a 
magnificent effect. Oxide of cobalt is suited to most 
glazes, as it is unaffected in appearance by the presence 
of vitreous matter, and resists tha greatest heat that is 
attained in ovens used for commercial purposes. Should 
the piece, however, to which it has been applied, be over- 
glazed, it is likely to flow a little. It may alSso be used 
on biscuit and be hardened on and dipped in the same 
manner as underglazed colours, but with proper treatment 
it seems to give even better results employed overglaze 
as described. 

Painting Overglaee with ordinary enamel colours is an 
easier process than underglaze work for several reasons. 
The surface to be painted on is smoother, though some do 
not oonsider^^this an advantage ; it is non-absorbent, and 
eo different effects can be tried, alterations made, and 



PRINTfNG AND DECORAWNO OVERGLA'/B. 


;23 


colour removceJ which would be imjiossiblo in the oaso of 
biscuit, and tho variety of shades and tones of colour is 
^for greater than can be obtained ilhderglazo. The colours 
only change slightly when submitted to heat, and so tho 
artist can got a far better idea of tho effect his work will 
have when finished. Ho should, however, always keep 
by him fired ^trials of all his colours, so t'aat ho can 
judjo of their exact tones after the kiiu fi^e. 

Unfortunately, until of quite recent date, overglaze 
painting has been largely under the influence of some of 
the Continental schools which studied only elaborate 
detail in their work, in fact a sort of miniature work on 
china, and for many years past most ovcrglazo work has 
had a laboiuxNl finicking appearance. O'his elaboration 
of detail may be suited to certain classes of work, and 
there is certainly nothing to bo said against fine finLsh 
when coupled with boldness of design, as in tho ease of 
the Chinese and Japanese ; but in tho general run 
of European overglaze work design has boon completely 
sacrifioed to detail. During the last few years, there have 
been signs of a do.sire for broader and bolder treatment, 
especially in articles that are for use as oppo.sed to those 
which are only for ornamental purposes, and it is to be 
hoped tliat the movement in this direction will continue. 

The colours have to bo giound and treated much in the 
same wa^ as underglaze eolo irs, and the usual medium 
for applying them is jotoil, which is procured by placing 
turpentine in saucers one above the other and keepingi 
them in a warm atmosphciO pnotected from tho dust. The 
turpentine gradually evaporates, leaving a thick, greasy, 
unctuous residue which can then be placed in a wide- 
mouthed glass jar till required for use. Some painters 
make their fat oil by adding one part of Stockholm tar 
to two parts of turpentine ; but the first mentioned 
material is the cleaner. There are so many good colour 
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manufacturers to-day^, that it certainly ddos not pay the 
ordinary commercial ))otter to nianufacturo liis own dver- 
glazo colours, unless tticrc is some, particular colour he 
uses, in largo quantities, or unlo,ss ho wishes to obtain 
some effect which ho cjiiviot arrive at with the colours to 
bo bought in the marlset. Ovorglazc colour-making takes 
up a very great deal of time, and unless tlicrc are ample 
facilities and apparatus at hand it is difficult fof the 
general potter to produce e.rch batch of colour exactly, 
identical witli the previous one ; whereas the colour 
manufacturer is continually producing' quantities of the 
same colour and can thus always turn oiit an exactly 
regular article. Exjrert manipulation is the basis of 
success in colour-making, and without it the best recipes 
arc of little use. 

All colours should be carefully tested before use, as 
there is no doubt that some colour-makers are careless, 
to say tho least of it, in exactly following their samples, 
and it should bo borne in mind tJiat one can buy at too 
low a price. If colours are offered at such a price that 
it is evident they cannot contain tho proper ingredients, 
the result of their use will certainly not bo satisfactory. 
It is true that tho colours will seem, to cost slightly more 
to buy than if made on the jmttery, but if a colour does 
not turn out as it should, in the latter case the time and 
materials are lost; whereas in the former ewe, if the 
colour, on being tested, is unsatisfactory, it can, of course, 
bo at once returned to tho maker. 

Price is certainly of very great importance, and trials 
from various makers should bo made before deciding 
which are most suited to the various purposes. It should 
be noted, when selecting colours from samples that have 
been fired, on what sort of body they have been printed or 
painted. Colours always look more bright and brilliant 
when applied to china than when applied to earthenware. 
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and the heat 5t whicli tliey liavo ^ecn fired will greatly 
affeit their tone, and the greater the heat at which the 
ware is to bo fired.the r.oro atre is necessary in the 
selection of colours. 

Ovorglaze colours, to be roaUy good should have the 
following qualities :— 

Tiicy should always fuse at the same dog ee of heat, 
and'should not change in tone ; though, however care¬ 
fully arranged, there will always bo sou.e colours that 
inquire a greater heat than others. 

They should ulhcro lirinly to the glaze and should, 
unless they are inlunded to bo matt oolours, have a glossy, 
brilliant appearance, as like the glaze as po.ssiblo. 

They .should not be afl'cetod by humidity or changes of 
tcnipcraturo. 

They should have the same oxp.ansion and contraction 
as the surface to which they are applied. 

They should fuse at a lower temperature than the glaze 
to which they are to bo applied, and should be sufficiently 
hard to resist being rubbed oil or scratcho ! when in 
ordinary use ; and they should not be affected by 
acids, oils, or gases used or given off in the preparation 
of food, &c. • 

All colours both under and ovorglaze should bo kcjit in 
covered jars in a thoroughly dry place. Each jar should 
bo numbered, and there .should bo placed inside each jar 
a small piece of ware with some of the colour on it that 
has boon fired Ui show its effect. A book with corre¬ 
sponding numbers skoul . iw kept, giving full part,icular8 
of ingredients, origin, cost, &c., of each colour. Colours 
ore often very similar in appearance before being fired ; 
but by proper attention to numbering all chance of error 
is avoided. 

Colours should always be weighed out to each painter 
or group of painters, so that the amount of colour required 
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to do a certain quantity of ware may be known and waste 
avoided. Tliis is very important, as some colours, siich 
as purple, arc most oxjlBnsive. 

Tke ovcrglaze painter’s requirements are very similar 
to tho.9e of the underg’laao painter. . Brushes of various 
sorts, grinding glass, and muller ; palette for colours, 
which is usually a square tile wiQi small round holes into 
which'the semi-liquid colour can drain; a revolting 
table for lining, &o. The greatest care is necessary in 
cleaning mullcrs, &c., after grinding one colour before 
commencing to grind another ; and all brushes, palettes, 
&o., should be kept covered when not in use, to avoid 
dust. In fact, dust falling on partly finished work or on 
colour is very likely to cause small holes in the colour 
after firing. 

Every class of work is carried out ovorglazo from the 
simplest band and lining to the finest flower and bird 
painting, from the roughest lettering to the most intricate 
heraldic budging. In fact, in overglaze painting there is 
nothing to interfere witli the production of the finest 
works of art, as the change of colour during firing is 
small and easily allowed for, and losses in firing are 
comparatively small. It is, however, true that some 
colours might have to be fired before others can be 
applied, still it is rather surprising that so few artists of 
note outside pottery circles have made use of 3 process 
which is practically indestructible, and from which the 
colours will never fade. 

One of the chief reasons tliat the painting on earthen¬ 
ware is at such a low ebb, is that the workers are put to 
it without any previous knowledge of designing or 
drawing, and as for the most part it is necessary foB 
them to earn wages as soon as possible, when they can 
once do some simple pattern they keep on repeating it 
with only trifling variations, as by this means they can 
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get through nWire work. They therefore have no chance 
of ft'orking at a variety of differiJnt subjects to get an 
idea of design and arrangement,»and the consequence is 
*that there is very iittlo real originalily, to bo seen in 
pottery decoration. _ '' ‘ 

Ground Laying or Oil and Ousting is a very common 
method of decorating when largo coloured surfaces or 
broad bands of colour aro required. The piece or part of 
the piece which it is thus desired to decorate is coated 
with oil. The oil must bo laid on very evenly and as 
smoothly as possible. A specially prepared oil is used, 
which may be made as follows :— 

2 quarts linseed oilj 

1 oz. gum mastic I Boil together for about a couple 
oz. red lead f of hours. 

1 pint turpentine J 

After the piece has been smoothly coated with oil, dry 
colour is itowdored on with a piece of cotton wool. The 
colour should be very dry, and perfectly ground or the 
surface will not have a nice a])pearance. The work 
should be done where there is no draught, so that dust is 
not blown on to the surface, nor is the colour disseminated 
in the air and breathed by the operator. With some 
colours it will be found necessary to fire the piece two or; 
thre.o times, and before cuich fire to ground-lay it again 
till the necessary tone of colour is obtained. If in 
ground-laying a pieoBf the colour is at all patchy, it is( 
best to clean it oil and start the process again, as it is 
difficult to touch up and will always have the same patchy 
appearance after firing. 

The selection of colours for ground-laying requires 
care, as they have rarely, the same glossy appearance 
when treated in this way as when applied with a brush. 
Grounds may be laid lightly over printed patterns so 
that the design shows through after firing, or spaces may 
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be left lite panels, &c., on which painting‘3an afterwards 
be executed. It is dlways better to leave any spaces 
that are to bo pointed oc afterwards white, as painting on 
a coloured ground will always more or less affect the' 
appearance of the colours. 

The aerograph will protiablyhave a considerable effoot 
in ground-laying. This luachine consists jjf a very fine 
si)!"ayer worked by conipro-ssed air, and gradations of tone 
and cvcnnc.ss of work can be obtained with it probably 
superior to the best hand work. 

Metals arc Lirgcly used in the decoration of earthcn-i 
ware, especially gold, silver, and platinum. The former 
is the most effective and i,s the most generally employed. 
The ordinary method in the preparation of gold used to 
bo to grind it up with a muller on a glass slab with 
prepared oil, gum-water, or .some other sticky sulrstance, 
and when fhoroughly ground it was applied with a bru.sh. 
Now, however, it is usual to make an amalgam of the 
gold with mercury and then to grind it up in the same 
manner with turpentine. When applied to the ware with 
a brush it has a dark brown appearance, but after tlio 
fire it becomes a golden colour but matt, and must be 
poli.shcd with bits of agate or blooiLstone set in suitable 
handles if it is desired to give it a polislied brilliant 
appearance 

Of late years a chemical production containing a pro¬ 
portion of gold held in suspension in liquid has come 
into general use ; it is known as brilliant or liquid gold. 
It is merely painted on the ware, and after it has 
been passed through the kiln it has a brilliant glossy 
appearance without being polished. For this reason and 
also on account of its lower price it is largely used. 
Should it have a slightly dull appearance on coming out 
of the kiln, it may bo cleaned and brightened up by 
rubbing with a little whitening, either dry or moistened 
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with water, amha piece of ra":, and afterwards polished 
with‘a cloth. Great care must bo taken not to spot or 
smudge ware with thg gold as these marks, after being 
fired, will become purple, and it takes a good deal of 
time to clean them ojl witli acid. It is noedloss to say 
that gold must be very carefully weighed out, and an 
account kept of, the quantity of ware decorated with it. 
All jftts, palettes, and rags used for gohl or for cleaning 
hrushes or wiping oil' spots .should bo kept, .c,nd at certain 
iixed intervals all ulonsils should ho washed with acids 
and the rags burnt and the gold recovered. 

Ttaispd M’ork may be c.xccutod in while enamel paste 
and passed tbrougb the kiln ; it can then be gilded or 
tolonred and refired, 

Transferring .—Of late years a system has been 
invented of transfci'iing patterns, prepared in various 
combined colours, to compete with “filled in” ware. 
The patterns aro pic|)arcd by skilled artists, and thus 
each impression is most aumlrably executed, and the light 
and shade has a cdiarming efick,!, and there is, of course, 
no colour outside the outline of the pattern, as is often 
the case with “tilled in” ware, unless il ha.s boon most 
carefully executed. cost is, 1 oweior, slightly in excess 
of filled in ware, and the colours are hardly so brilliant, 
and it, of course, suffc'rs fr'>m the same disadvantage as 
all other evci glaze work, in that with use it will wear 
off. Uuderglaze tran-sfers aro, however, al.so being made, 
but up till till 2 )rescnt the results liavo not boon 
suffieiently satisfectory to ’ nag them into general use. 

The process is a simple one, os the pieces are sized over 
with a sjiecial ])rcparation, and they are left tiff the size 
becomes sticky or “ tacky ”. The patterns aro cut from 
the sheets in which they arc manufactured, and applied 
to the ware, pros.sod firmly on, and rubbed over with a 
small flannel roller attached to a handle to'imjicoss the 
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pattern closely to the ware. The patterns, onoe applied 
to the piece, must neft; bo moved, and care must be talten 
in rubbinp; them on <tliat they do not slip along the 
surface of the piece, or they will be blurred. The piecds 
are left for a short time to allow the design to stick to 
the size, and then the paper is wasliod off and they, are 
paased through the kiln, which fixes thp pattern to the 
glaze. There will no doubt be developments iw this 
process, but at present it cannot be considered as 
altogether satisfactory, though groat progress is being 
made in it, and much very pretty worlchas been executed 
by it, more especially in Franco and Gcifmany and on 
the Continent. 
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EN\MEL KILNS AND FIIIING, 

* 

C^vstruciion .—Enamel kilns ate built in a similar 
manner to hardening-on kilns, but aro usually rather 
smaller, as dillorent colours require different heats, and 
with small kilns'it is easier to get together sufficient of 
the different suitable colours to lill them. The size of the 
kilns should, however, depend on the rate of production of 
the decorating shops, and the proportion of the different 
colours required for the exeoution of orders. Ab in 
enamel kilns coiusidorable heat has to be obtained, largo 
kilns will bo found to be, in proportion, more expensive 
in repairs than small ones. 

Before placing the ware in kilns they require most 
careful looking over ; and all joints and cracks in the 
quarries should be stopped either with a mixture of 
fireclay and finely-ground grog, or with one of the special 
stopping mixtures manufactured for the purpose ; and 
it is very false economy indeed not to keep kilns in 
a thorough state of repair. Iti is of the utmost 
importasoe that no sulphur fumes from the coal should 
obtain entry, into the interior of the kiln, as the colours 
aro sure to be affeoted, and many of them will be utterly 
spoilt. After the stopp'm, has been thoroughly carried 
out the kiln should bo carefully limewashed, so that if, 
during the firing, sulphur should got in by any new 
formed crack, it would be absorbed by the lime ; all 
props and bats, whether iron or fireclay, should also be 
limewashed. 

Plachig the ware requires oonsideraible skill and 
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practice, as, although tho heat attained is flot sufficient to 
melt the glaze, yet in firing some ooloura the heat to 
which it is necessary te' go is suffieipnt to soften it, and 
the colours, owing to tho fluxes in them, are in a fused 
state, and would therefore stick together if they camei 
in contact It is therefore necessary, as in the glost oven, 
to isolate every piece, and for this purpose supports and 
stilts are used of a similar, and in some cases identical, 
shape os those used in tho glost oven, and the ware is 
arranged on them so that each piece is just clear of 
tho next one to it. 

Different colours, as has been already remarked, must 
have different situations allotted to them in tho kilns 
according to tho different dcgi’oos of heat ; for which 
reason it is necessary to study each individual kiln to 
find out where the hottest and coolest parts are situated. 
Ats a general rule the points just at the back of the 
flues formed by the sides will be the hottest, and tho 
fire side of the kiln is usually hotter tlian tho oppo.sito 
one. Sometimes tho bottom or the back is one of tho 
hottest positions, though tliis is rare ; it is, however, 
clear that these details can only be obtained by experi¬ 
ment. The' front, as a rule, is raflier easy ; but all 
these variations must be carefully noted if success is to be 
obtained in firing. 

Als a rule, therefore, the more delicate colours should 
bo in the centre of the kiln, surrounded and protected 
above, below, and at the sides, by colours that will sustain, 
tho greater heat without detriment. If, therefore, delicate 
colours, such as coral red, flesh colour, light orange, &c., 
have to be fired, it will always be nooossary to have a 
certain quantity of the stronger colours, such as brown, 
green, and blue, which may be placed in the harder parts 
of the kiln, and by which the more delicate colours may 
bo protected. ' 
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Ap each picee has to be isolated by supports, it is not 
possible to pile up safely very niJiny pieces one oa tha 
other ; it is therefore usu.o.l to h»ve a number of fiieolay 
*or iron slabs or bats whicii otn bo arranged on props at 
different heights, thus fonaing shelves on which the'ware 
can be placed and the kiln tfioroughly filled, and the 
pieces so arranged that there is little chance of their 
moving during the firing. Iron bats will bo found to bo 
the jnost convenient., as they may be made (|iutc thin, 
I to |-in. being sufficient, unle.s.s very heavy articles have 
to be placed on *111610. The bats may ho perforated all 
over, and hy tliis means not only will the heat be more 
regular through the kiln, but they will be light and easy 
to move when placing or drawing. The bats will want 
csiroful cleaning after each firing, and iron should bo 
chosen that has no tendency to scale off when submitted 
to heat. 

Bats and props should always be in good condition, 
and if they are well placed in a kiln they help to 
support tho sides and make the kiln bust lengor ; and 
the fall of a prop or hat in a kiln is sure to result in 
considerable breakage and loss. Ware should be at onco 
placed up when csiriod to the kiln and not allowed to 
remain about to get covered with dust, which is most 
detsimcntal to the colome If more ware than will go 
into tho-kiln has been brought to it, the excess should 
at onoo be carried back to the painter’s shop or store. 

TrkiU .—As some colours require one degree of heat, 
and others another, it i- necessary, to be able to gauge the 
degree of heat arrived at at any moment, and the common 
method is to place in the interior of the kiln as near the 
centre as possible, small pieces of glazed ware with a little 
rose colour on them. It is as well to place them a little 
towards the warmer side of the kiln rather than quite 
in the centre. These pieces of ware may either be 
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Bpecially made about 2 in. square with a bole in them to 
facilitate their removal witJr the drawing rod, or they'raay 
simply be broken bits cf plate, in \v;hich case they would 
have to be drawn from the kiln with tongs designed for 
the purpose. Some lirojnen prefer small cups, os they 
consider they are more thoroughly surrounded by the 
heat, and thus give more accurate indications than flat 
pieces, which are partially protected by the bat or plate 
on which they are placed. 

The rose colour (usually purple of Cassius) is applied 
either with the finger or a brush ; in either case tire, 
object is to make a patch of colour thick in one place 
and gradually shading oil to nothing, thus passing 
through several gradations of strength of colour. The 
tone of colour changes as the heat increases, the parts 
where the colour is thinnest and lightest being the first 
to bo affected, becoming bright, and thus giving warning 
of the increasing heat. The same colour should, of 
course, always be u.sed, and considerable care is required 
in preparing the trials, as there are a multitude of small 
matters which may have an influence on the appearance of 
the oolour^ besides the increase of temperature. For 
instance, the fineness to which tire colour has been ground, 
the medium with which it has been mixed, the thickness 
with which it has been applied to the ware, may all affect 
its change of tone. The presence of vapour or'steam in 
the kiln, or of sulphur or fumes from the fuel, would 
turn the colour to a dirty violet. Keeping the kiln at one 
temperature a long time would eat the goodness out of 
the colour and prevent it acting as it would under 
ordinary circumstances. It is very essential that rose 
colour should be kept thoroughly dry, as it is much 
affected by humidity. 

Annexed is a table, extracted from those of Brognistft 
end Salvetat, Of the chief points of the change of colour, 
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and the equlvatent boat in degrees of Centigrade and 
FahriJnlieit;— 

, » Cent. Fahr. 

1. For gilding on delicate grounds . . . 620 1148 

(The colour on the trial ■will bo red-brown, * 

■with hardly any aphoarance of gittsbiness.) 

2. Sufficient for touching-up the more dchcato 

colours . ^ . . . . . 700 1292 

, (The colours of the trial will be of reddish 
brick colour.) 

3. Heat sufficient for touching-up ordinary 

colours, or for painting on colours previously 

fired. 800 1472 

(The thicker portions of the colour will 
bo brick rbd, and the thinner parts will bo 
•a nice rosy tint.) 

4. Sufficient heat for painting and decorating 

for the first time on white ware . . . 900 1662 

(The rose colour will now be inclined to 
purple.) 

6. Heat for gilding on white v,a,ro . . . 920 1688 

(The rose colour becomes violet.) 

6. Suitable for heavy giWing .... 950 1742 

(The violet becomes pnie.) 

7. Matt gold. 1000 1832 

(Violet gradually disappeaiiug, and at 
higher temperatures leaving merely a 
stain.) 

Up to 900 0. or J,052 F. may be considered to be 
(Ordinary kiln heat, but beyond that it would be a hard 
kiln £ 1 * 0 . 

The fireman then judges tlm heat by drawing out the 
trials and comparing th6m with those which ho has kept 
from the most Lucocisful Idlns he has previously fired. 
He will also carefully . :j the intermediate tones of 
colour on the trials which are suitable to the successful 
firing of any particular oolours which are being used in 
decoration. 

Other colours, such as pale green, may be used in con¬ 
junction with the rose-colour as guides, and most firemen 
have a dash of liquid gold on their trials, * Ooid should 
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liavc, when {HXssiblc, equivalent hoafe to rose-eolour, 
though it will hecoJne brilliant with considorahly loss ; 
hut if it has had a tlvoroughly satisfactory lire it should 
not admit of being removed by hard rubbing with'a 
cloth, and should almost resist the scratching of a knife. 
The heat of the interior of an ordinary enamel kiln should 
be of a bright red, inclining loward.s wliite, and though 
not reaching sulllcient heat to move the glazec it is 
sullicienl in a hard kiln to soften it to allow the colours 
to sink in to a certain extent, and affix themselves firmly 
to it. As in oven firing the skilled fireman knows from 
the colour of the interior of his kiln, and by the working 
of the fire, the heat to which ho has attained, this is 
unfortunately an individual matter, and oan only be 
obtained by experienoe. If an almost accurate gauge is 
required, Brogniart’s silver pyrometer, as described ir 
Vol. II, p. 074, of his Traitc dcs Arts Ceramiqruw, would 
probably meet the object ; hut the trials doscribod wil 
be found sufficient for ordinary commercial purposes. 

Firing. —Enamel kilns generally have iron doors 
though this is not a necessity ; when they have them il 
is advisRhle to build a wall of ordinary firebrick throe' 
quarters of the way up inside the door to keep in th( 
heat, and to save the doors. Whenever bricks are usee 
they should be carefully lime-washed, , However th( 
doors may bo formed there should always be left a spy 
.hole and a trial-liole. Sometimes there is also a spy-hob 
in the back of tho kiln, -wdiich may also be used as a mcnni 
of escape for steam, &o., when the kiln is first lighted 
The clamius should never bo luted up, or the doon 
stopped with fire-sand, till some time after the fires haw 
been lighted ; in fact, not as long as the hand can b( 
hold in the kiln, so that there may bo sufficient heat in th( 
kiln to drive out all the moisture and vapour from oils 
&e., used in the application of the colours and metals. 
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Should the ftimes he shut in the kiln, the more delicate 
colours, especially those at the top*of the kiln, are almost 
sure to he affected, and for this mason it is not advisable 
V) fire plates with their iaec downwards, as tliey may 
thus hooome a sort ,of receptacle for the vapour rising 
from below. When the ware is in the kiln the fire should 
lie started sloiyly to avoid breaking any specially large 
or rtiick pieces, and the heat should bo a continually 
increasing one, till the necessary point is n luJied. Quick, 
steiMiy firing is what is required, and the fireman must be 
ready at any m jfnent to stop his kiln, as if the degreei 
necessary to properly fire the colours be pa«"ed the result 
will be disastrous. If tho heat ri.ses too fast the brick 
in the trial-hole may be removed (this is, however, always 
dangerous and should be avoided, as tho admission of cold 
air is liable to dunt the ware). 

In firing enamel kilns it is best to use coal, as slack, 
though more eeonomieal, would be dangerous from fear of 
sulphur. In firing, there ,vhouId always bo space loft for 
tho admission of air in tho mouths over t ie coal, as 
baiting up to the arch is likely to starve the kiln, and is 
also ruination to the brickwork, and the kiln will not 
last half the time it^should if tliis fault bo persisted in. 
If towards tho end of firintr it is seen that a small 
baiting extra will bo required, care must be taken not to 
overdo it.. When the necessary heat has been obtained, 
tho fires can be at onoS drawn and water thrown on to 
put out tho fire 

It will sometimes be r ossary to draw part of the 
fire, more especially from the back mouth, as some kilns 
increase in heat enormously after the last baiting has 
been put on, which is detrimental to many colours, and 
especially to coral red. A' small kiln with one mouth 
would take about five hours to fire ; a two-mouthed kiln, 
between six and seven hours, and large kibis with three 
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mouths e%ht or nine hours ; hut, as in tho cas* of ovens, 
time is only an approximate guide, and must not be 
relied on, A two^tuthed kiln would require some 
12 cwt. of ooal to fire it, and a large kiln would consume 
nearly a ton. 

In cooling down a kiln the sand may be removed from 
the doors or clamins of a small kiln about six hours after 
the fires are out, and an hour after the doors may be 
slightly opened, and each half-hour they may be opened 
slightly, wider. Cold air must bo admitted most 
cautiously. In fact, the cooling should go on slowly till 
the fireman can himself go in, when there is no fear of 
dunting. When there are very large articles in a'kiln 
the greatest care is required, and the time allowed for 
cooling should bo considerably increased, A two-mouthed 
kiln should be left at least half an hour longer than a 
one-mouthed, and a three or four-mouthed longer in 
proportion. 

'A Kiln Book should be kept, with particulars os to 
date, the class of ware fired, the quantity of fuel burnt, 
the result of the firing, with the percentage of loss, and 
the valuq of the ware when fired, with any other details 
that may be of interest. When drawn every piece of ware 
must be accounted for in the warehouse, whether spoilt, 
cracked, or what not. The most common defects in kiln- 
fired ware are: (1) spitting out; (2) over-firing; 
(3). under-firing; (4) dunted, (5) chipped, or (6) stuck 
ware ; (7) sulphured ware ; (8) or ware soiled by falling 
dirt or grains. 

(1) Spitting out is generally attributed to the ware 
being damp when going into the kiln. The ware becomes 
rough and covered with small black specks, and this 
defect will more often be observed in ware that has been 
lying in the warehouse some time before being decorated. 
It is therefore, as a rule, better to decorate ware that has 
newly come from the oven. 
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(2) Under-firing' will at onco be detected, as the oolours 
willjbe matt, and when rubbed witft the finger will come 
away from the ware. , 

• (3) Over-firing is ‘also very evident; the colours will 
liave a washed-out appearance, and will be in some (Jasos 
cracked and blistered. * 

(4) Bunted ware will be caused either by starting the 
firing too quietly, or by the admission of cold air too 
soon, or in too large quantities when cooling down the 
kiln. 

(5) Chipped ware will be caused by falls in the kiln, or 
carelessness in drawing. Both are defects of placing. 

(6) Stuck ware is due also to bad placing. 

(7) Sulphured ware is either due to the kiln being 
badly stopped before firing, to insufficient lime-washing, 
or to a Clacked kiln side or bottom during the firing, the 
latter cause being accidental and unavoidable. 

(8) Soiled wane is caused by the kiln, bats, and props 
not being thoroughly brushed and cleaned before placing, 
or to too thick application of whitewash, which causes it 
to scale off and fall during the firing. 

Tools .—The fireman will require a punching poker, a 
rake to draw out h’S fires, a draiving rod to draw his 
trials, or tongs for the same purpose, and some pieces of 
flannel to protect his hands if the ware has to be drawn 
very hot ^ Ho will also require his coal shovel, and a pail 
for water in case his fires have to be put out very quickly. 
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GLOST WAEEIIOTJSE!, AND GETTING DP OllDERS-. 

The number and size of glost warehouses, will depend oii 
the amount and class of business to bo done. In 'jomo 
branches of the trade it is necessary to hold far larger 
stocks than in others, and it is therefore impossible to lay, 
down any hard and fast rule. It will, however, be found 
to be roost convenient to keep the different classes of goods 
as much as possible separate. The white ware in one 
store, the printed in another, the decorated in another, 
and so on, the seconds also having a warehouse allotted 
to them. 

The warehouses should bo near each other in order to 
facilitate the “ laying out ” of orders, and should be 
furnished inside from floor to roof with penning or 
shelving, in which any ware that is to be kept in stock 
or which cannot bo immediately packed, may bo stored' 
out of harm’s way. It should always bo put away 
according to shape, size, colour,^ and pattern—more 
especially aooording to the latter—and when possible it 
should be placed “ in count ”, so that at any moment the 
quantity of any one given article or pattern in«8toek can 
be ascertained. This is important, as the constant daily 
movement in earthenware is so great that the work of 
keeping a stock-book, noting the entry and exit of every 
piece to and from the warehouse, would be so great that 
it would hardly bo compensated for by the advantages 
obtained. A rough note, however, of the chief quantitiiBe 
of certain articles is always \iseful to have by one. 

It is needless to say that order is absolutely essential in 
a warehouse,* and when articles are removed from a pen 
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for any purpose and are not leqiyrcd for paoking, they 
should bo replaced in their uroper pen, and not be put on 
,the nearest shelf, just to ye. tlieift out ct the way for the 
time beiny. Care should bo taken that the contents of 
each pen can bo soon, and that tlio ware in front is not 
piled up so high, if there be more than one class of 
article in the 1 * 011 , that the pieces at the back are hidden, 
as ft may easily happen that the wareliouscrnan may 
forget •whore ho has jilaced certain articles, and when 
wanted for packing they cannot bo found, and will 
perhaps have to be ordered up again. As little ware as 
jKiasible should bo loft on the floors, as pieces remaining 
about on the ground are likely to get chipped or broken, 
and when ware has boon brought in from tlio oven, if 
not wanted for packing, it should bo put away. Boarded 
floors are the best in warehousevs, as there is less risk of 
pieces being chipped when they are put doivn tlian if the 
Boors are paved, and the; ^ is also loss likelihood of damp, 
which is always detrimental to finished ware ; ware¬ 
houses should also bo very light, so that colours can bo 
easily distinguished and defects detected. 

One warehouse will jirobaoi' be set apart for “ laying 
out ” orders ; that.is to say, all the ware necessary for 
any particular order will bo Drought from tho different 
wartjhousns and will be put in order on" tho floor ; if 
complete it will be cheeked over and it will be sent out 
to be packed. Should, however, some of tlio pieces 
required to complete it ,not b ' in stock, it will have to wait 
till the necessary “shoi’tages” come through the oven. 
When orders are laid out in this way, a list of tho pieces 
wanted should bo placed on each, so that the cause of the 
delay can always be seen, and tho necessary pieces coming 
from the ovens may at once be added to tho lots to which 
they belong, and the order dispatched. Thero are many 
systems of getting up orders in different works, and what 
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would bo admirably,, suited in one would not work in 
another ; a rough outline will, however, be given ol the 
way the work should be done, though it must be bornq 
in mind that special circumstanoes will require special 
arrangements, and in modem business one must be ready 
to adapt oneself to the wishes of one’s customers, and 
to the ever-changing conditions of trade. < 

The orders will be entered up in the ofiSoe dail^ in 
the order-book, whether they come directly from the 
customers, agents, or travellers. Each order should have 
a twnseoutive number attached to it, which, should be 
retained in all departments, and by which it can every-, 
where be traced. 

The order-books should then contain the following 
details : The number, the date of the receipt of order, 
the name and residence of the customer, the channel 
through which the order has been received, full 
particulars of the quantities, shapes, sizes, patterns, 
colours, &c., prices, discounts, instractions as to for¬ 
warding or shipping. It should also have columns for 
filling in the number and date of the invoices, and the 
date on which the goods are sent forward. Each lot of 
articles will be marked off in the book when dispatched, 
so that at a glance it can be seen how much of an order has 
been executed) how much still remains outstanding,'and 
at what interval of time the goods have been sdiit, with¬ 
out the trouble of referring to invoice, packing or 
shipping books. This book becomes, therefore, the basis 
of the business, and it must be most carefully written 
up and checked, as should a mistake occur here, it will 
inevitably be repeated all through the works. The 
orders, also, when ready, will be finally checked before 
packing by this book, to make sure that the goods are 
exactly in acoordanoe with the order received.. 

From this book all the necessary details as to manu' 
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facturc, such as quantity and class of ware, decoration, 
and’observations as to when it is fequired, including the 
date and numhor of the oi ler, jwill be copied into the 
warehouse book, and from this point the responsibility 
leaves the office an(^ rests on the head warehousemdn, or 
whoever is responsible for tfie “ getting up ” of tho 
orders, and t{)e office does not again intervene till the 
goofts are ready to be packed. 

In some factories the orders are passed on by one 
head of department to anotlier ; let us, however, take 
it tliat tho head" warehouseman is discharging the duty 
of arranging with all departments, as by this means 
it is easier to fix tho responsibility of delay or mistakes 
in the e.\ecution of the orders. Ho will first see what 
ware he has in the glost warehouse towards an order. 
Ajnything he has not got, ho will go down and order 
up from tho biscuit warehouseman, making the neoossaiTi 
entry in tho biscuit-book os to his requirements, with 
the number of the order. Should the goods not exist 
in the biscuit warehouse, ho will go on to the clay end, 
and enter up what is required in tho foreman of the 
potters’ book, stiU entering tho number of the order. 
By this moans an^order can be followed through! the 
whole course of its manufacture, and if the ware does not 
come through to the glost warehouse ifl a reasonable 
time, the cause can at onoo be traced. If the ware has 
to bo printed, it will be entered in the printer’s book ; if 
to be decorated, in the decorator’s book ; and each head 
of department will be held liable for the execution of hie 
part of tho order. ' 

The details of the method of keeping these different 
books will vaij' in accordance with the cla.ss of work, and 
several slight alterations will have to be made till the 
system most suitable to the work has been evolved ; the 
point to be kept in view being absolute‘clearness as to 
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the date of the completion of each order, cr part of order, 
ill every department.' The biscuit warohousomaii,' for 
instance, sends on so lainy dozen plates to bo printed up 
in such a pattern and such a colour for order No. 100. 
The'printer refers to his book, cheeky off the quantity and 
particulars, and if correct, gives out the work to the 
various printers, and when finished niarks,it off his book, 
witli the date of c.xecution ; in liko maimer in' the 
decorating department, the biscuit warehouseman sending 
on the ware for under-glaze work, and the white glost 
warehouseman sending on the ware rdquireil for over¬ 
glaze decoration. 

The head warehouseman will always have to put a 
certain peroontago a.xtra on to his orders to cover los.scs in 
the different processes of manufacture, and different pieces 
and shapes wull require different percentages ; but this 
is soon ascertained in practice, and the neoessary 
allowances made in the various departments. Directly 
a glost oven has been looked over, the head warehouse¬ 
man should at once go through the seconds to see what 
pieces have come out defective, so that ho can order up 
again any that ho requires for his orders without loss of 
time, and the same system should bo observed with 
regard to kilns. The number of the order should also 
be re-entered ,in whatever books those shortages .are 
ordered up in. t 

It is only by strict attenlion to those details that orders 
can be got through with dispatch, and it is clear that 
this is one of the most important points in the business, 
as not only are customers better satisfied if they receive 
their goods quickly, but they are enabled to dispose of 
them and give repeat orders, which means increased 
business to the factory ; if, on the contrary, delay is 
caused in the execution of orders, the repeat orders would 
be lost, as it is improbable that customers would order 
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again till the Trtire previously ordered had been received, 
and thus business is lost and the turnover decreased. 

It is easy to describe the .sr sfcm«by which orders should 
to “ got up ”, but there are innumerable little difliculties 
and hitches which will cause however, 

really not a difficult matter, if the system be thoroughly 
organised and,the work be done hourly without pro¬ 
crastination. A thoroughly .systematic man with a good 
memory will do the work well, but without order chaos 
and hopeless grief will result. There is nothing more 
annoying to both’ manager and master than to see tho 
laying-out floor covered with orders that cannot be packed, 
owing to the absence of one or two insignificant pieces 
or covers —insignificant, true, in themselves, but of tho 
utmost importance for tho completion of tho orders. 
Warehousemen, like all other pooplo, have to learn their 
trade, and tho more pattern.s, .sizes, and shapes manu¬ 
factured, tho longer does it take to master tho various 
details. A good eye for colour is also of great advantage, 
as colours, from one cause or another, are sure to vary 
a little in tone, and it is important to match up the sets 
with as little variation in tone and as like each other as 
possible. , 

The stock in the glost warehouse requires careful 
management, and should be kept as low aa po.ssible. If 
stock must bo hold, biscijit stock is tho most useful, as it 
can be applied to any puqiose required. There are, of 
course, certain articles for which there is always a demand, 
and of which stock may be lield witli safety ; but as new 
patterns and shapes have constantly to bo introduced, and 
the probability being that a new pattern or shape will 
kill an old one, it is always advisable to reduce the stock 
of tho old article as much as possible before tho new one 
is introduced into tho markets. It is essential that there 
should be no dead stock, but that it should* be constantly 



346 THE MANUFA(JTUr'b of EiRTHEIjWARK. 

moving off and making way for newer designs. A nole 
should be taken of all articles for which the de'mand 
seems to be failing off; and of whifth there is a stock, i/i 
order that they may be pushed and cleared out before the 
demand altogether fails. Fashion, changes quickly, and 
an article once out of fashion is very, difficult to 
re-introduce, except at a very considerable reduction in 
price. In some trades the holding of considerable'stock 
is a necessity, and the more stock held the more carefully 
must it be attended to and looked after. 

It is remarkable how stock will increase unless watched, 
and there are many reasons for a few more pieces coming 
through than arc absolutely required for the orders. The 
warehouseman may overlook goods in slock and order 
up again ; the percentage alone that he puts on in 
different departments are sure, sooner or later, to bring 
through extra pieces. Work is usually given out to the 
different workmen in complete dozens : this will also give 
a slight increase over requirements. Often pieces not on 
order have to be sent through ovens or kilns when there 
is not sufficient ware of the shapes or colours required for 
the different parts of the ovens or kilns ; otherwise the 
firing would have to be delayed, and the pieces that are 
required for the orders would be longer coming through. 

It is therefore specially important to clear out of stock 
whenever possible pieces of this class, and t<f see that 
they do not unduly accumulate. In fact, to put it broadly, 
it 18 necessary sometimes to make certain pieces in order 
to sell others. It may be considered advisable to keep 
certain workmen at work, even though there are no orders 
on the books for the articles they are making. Orders 
may be cancelled when partly made, or it may be 
imdesirable to send them forward when they ore made, 
for financial reasons ; these and many other similar 
circumstances' are all conducive to increase of stock. 
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Happy is the irfanufaoturer who cag bo oomhine his trade 
as td avoid making stock. One thing is certain : the 
gtock, however good^ can hardly/increase in value, and 
from breakage, change in fashion, and competition, it is 
far more likely to decrease. Breakage is a very serious 
item, especially where ample warehouse room does not 
exist, as piecesiare piled up too high, and the lower pieces 
will Rften be found broken by the suporimpo.scd weight. 

New articles, when first introduced, fetch a good price, 
and therefore bring in their train a host of imitators 
offering a somewhat similar article at a lower price ; and 
though it may not be of so good quality, it is sure to 
affect adversely the price of the original article. It is 
a great expense to be continually producing something 
new, but it is far cheaper than making stock of old 
articles, which the market is tired of, and which may have 
to be sold at a considerable reduction, or perhaps have 
eventually to be cleared out at a heavy loss. 

A' Show Itoom on some works will be a necessity, 
especially in places where a large variety of artistic and 
highly decorated goods are manufactured, and more 
especially if the works are ooustantly visited by buyers. 
On the Continent some of the show-rooms are magnificent, 
and very gpeeat taste is displayed in their arrangement. 
Nothing is lost by presenting the goods to* the buyer in 
tho best Possible mannen, and the difference between the 
same articles nicely displayed and huddled together in 
sdme odd corner is enormous. Probably goods look worse 
in an ordinary warehouse than anywhere else ; there is 
always a certain amount of dust on them, and the pieces 
are arranged merely with a view to facility in working, 
regardless of ihe clashing of colours, one decoration 
practically killing the one next it. Delicate colours look 
washed out by comparison with some vivid piece of 
colour by their side, and the vivid colour appears crude 



348 THE MANUFACTURE OF riARTHErWAEB. 

and coarse, judged ^by tlio standard of its more sober 
neiglibour. It is only by arrangement and tast6 that 
good effects can be obtained, and the difficulties ca;i 
hardly be realised till an attempt has been made to 
procure an effective arrangement. 

If no show room should bo required, a Sample Room 
will be absolutely necessary, so that a sample of every 
size and sliapo manufactured, and every decol'ation 
executed on the works, nuxy bo kept, and on which the 
hand can ahvay.s be laid without having to .send to the 
warehouse to find the piece or pattern required. Besides, 
it may easily happen that the piece has not boon made 
for some time and the stock cleared out, and therefore 
it does not exi.st in the warehouse. A piece may be 
required at any moment for comparison as to decoration 
or price with some article sent to be matched, or for 
which prices have to be quoted, and it is very annoying 
to find that the piece particularly rvanted does not exist, 
or, at any rate, cannot bo found. 

If many pieoos are made to customers’ patterns, 
a sample room will also be required for those. They 
should all bo numbered, and a full record kept of all 
details conoerning them. 



CHAPTEIl XJfIX. 


THC PACKING *HED. 

Not tlic least ^portaiit dopartment on a pottery is the 
packhig' shod. When goods have been satisfactorily 
manufactuK'd, tlio next object to bo attai.ied is their 
delivery in good condition into the castoraers’ hands. In 
England far loss attention has boon given to the delivery 
of goods than’on the Continent, and many manufacturers 
eoom’to think that once tho goods are oft the works, their 
part of the transaction is ended. 

The renl way, however, to look at it is from tho 
customer’s point of view. How will tho goods look when 
unpacked ? and what view will the customer take of tho 
execution of his order ? For, after all, one order is of 
little importance to tho manufacturer ; what is required 
is to induce the customer to liccome a regular buyer, and 
to imbue him with tho confidence that his orders will be 
promptly and carefully attended to. Different markets 
require different methods of packing—different customers, 
even in the same market, sometimes require their good.s 
to be put up in different quantities. It is absurd to send 
packagcsiwhioli, Uiough easily handled on ti^e works or at 
railway stations with cranes, are intended for markets 
where no such appbanoos exist. It is equally absurd to 
pack articles in dozens, merely because it is the manu¬ 
facturer’s custom so to do, when the buyer requires them 
in quantities of ten or a hundred. 

These remarks may seem unnecessary, but it is extra¬ 
ordinary the amount of business that is lost through not 
attending to those matters of detail. Goods that are 
ordered in sets should always be sent complete. It may 
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suit the manufftcturor to get the pieoes off hie works as 
they come out of the,ovens, but they are probably quite 
useless to the buyer. The customer has to sell the goods 
according to the custom of his market, and the manu' 
facturer, to bo successful, must send the goods in the 
form desired by his customer, and not in the manner thiat 
best suits himself. 

The packing shed should be dry and airaogod in close 
proximity to the various warehouses, and to the gate of 
the works from which the goods are dispatched. 

However the packing may bo arranged,whether by piece 
work or by day wage, it is essential that the packages 
should bo well filled and no space lost. It is, therefore, 
meeessary, when looking out the packages, that there 
are sufficient small articles to fill up any large hollow 
pieoes, such as chambers, &c., which is technically called 
“ stuffing ”. It is manifest that the more ware sent in a 
package the less will be the percentage on the value of 
the goods for packages, straw packing, and charges. It 
will be packed in crates, coses, drums, barrels, and in 
some cases in baskets or hampers, depending on the 
different njarkets for which it is intended, and on the 
suitability of the ware for tlie different packages. 

It is also necessary tliat goods Mould be packed inj 
proper combination; if heavy articles, such as plates, are 
packed with fragile hollow ware, breakage is almost sure 
to occur, and once a piece is broken in a package it 
loosens the packing, and with much movement the 
breakage is likely to be very huge indeed. Good packing 
is most necessary, os breakage leads to many claims and 
much unpleasantness. 

When the goods are carried out for packing they should 
be carefully checked from the office with the order book, 
they having been previously chocked by the warehouse¬ 
man with the warehouse book. A' note should be kept of 
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the oontente an{} number of every package, together with 
the ryune or number of the packer *vho has packed it, so 
that in case of claims for ihortages or breakages thei 
details can bo traced". Dry, straw sbould be used, and 
special goods should be wrapped in paper. Any. ware 
that has been in stock should bd cleaned before going to 
the packing shod, as nothing looks so unsightlv when it 
is unpacked a^ dirty ware with damp straw sticking to 
it, &o. Packages for shipment should be made specially 
strong as they receive such rough treatment when being 
loaded and unloaded. 

Tho expense of strong packages, even if the customers 
will not pay much more for them, is repaid again and 
again by absence of claims and annoyance with customers. 
Claims, however just, are always a source of annoyance, 
and both parties ore sure to consider they have been 
hardly treated—the manufacturer, because he knows that 
the goods have gone as safely packed as it is possible to 
Bend them ; tho customer, because he considers he should 
not pay for goods which have arrived in an imsalcable 
condition ; and it must be owned that the carriers, who 
are really liable, nine times out of ton escape free, partly, 
owing to the fact that the customer tliinks he can make 
an easier claim on 0ie manufacturer than on a railway 
or steamship company, and partly because the manu¬ 
facturer,^ though admitting no responsibiRty after the 
goods ;bave left his w6rks, would rather make some 
allowance than lose a customer who, he is sure, would 
not make a claim unless tliere was just cause for it. 
Unreasonable people there wiU alwayis be, and the class of 
customer who makes a point of starting a claim on receipt 
of every, lot of jjywds exists in every, trade ; these people 
are, however, soon known, and their complaints treated 
with the contempt they deserve. 

All packages should be clearly marked ^d numbered, 
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and it is needless to say, that the mark?, numhera, and 
contents of every paokage should be detailed Oft the 
invoioe, or on a special pote, as in many markets goods are 
re-sold and passed on without ever being opened ; and it 
is, therefore, essential that the contents of each package 
should be known. Packers should be kept busy, but 
probably it will be found better to bo slightly over than 
under manned at this end of the works, as finished goods 
should be packed and dispatched as soon as possible. 



CHAPTER XXX. 


AltRANGEMENT OF \ POTTERY. 

Thf, first matter that mast bo taken into consideration 
is th(j sclocrtion 'of a site for a pottery, and many factors 
will enter into the calculation before this ini;>oriant point 
can be decided. For instance, water power is a great 
advantage when cbtainablo. Though, probably, it must 
not be reckoned of so groat importance as it would bo in 
many other manufactures, in jKjtting heat is a necessity 
for drying the ware, &e. ; and evon if steam wore not 
used as the motive power, steam would have to be raised 
as being the most economical method of heating. 
Proximity to the sources of primary materials will also 
have to bo considered. 

Facility for obtaining fmd must be c.arofully studied, 
as the weight of coal consumed on a pottery is greater 
than that of all the other materials combined, as, ronghly, 
it takes about throe tons of coal to produce one ton of 
finished ware. This calculation, however, takes no account 
of the sagger marl 6sed, which is in itself a very con¬ 
siderable item, though it might with fairness be advanced 

that as the marl is often obtained from the ooal measures, 

# 

the balance is all in favdur of proximity to the source of 
fuel rather than to that of tlie other materials. Situation 
on the banks of a oanal or on a navigable river will 
clearly have great advantages, both for the carriage of 
fuel and materials to the works, and for the dispatch of 
the finished article. Facility as to railway transport will, 
no doubt, also aSect the final decision. AU these matters, 
then, must be carefully gone into before the site for a new 
pottery can be decided on. 
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Onoe the site has been eottlod oRb the necessary, 
bnildinj^ will bo eftctcd in such a manner that tho 
manufacture becomes, a continuously forward moving 
stream; that is to say, tho sliops must bo so arranged thEtc 
each operation in tho manufacture carries tho piece ono 
stop forward, and it is constantly moving forward till it 
is finally packed and dispatched off tho works. The stores 
for tho raw materials should bo in qloso proximity to 
tho slip-house, and covered stores will bo nctassary where 
largo stocks of china clay, dry ground flint and stone are 
held. Ball clay will be all the better" for weathering in 
the open, though it is always as well to have some under' 
cover ready for daily use close to tho slip-house. 

Once tho clay is made, it should bo passed on to the, 
different potter's shops to be made into the various articles 
required, and these shops should be so arranged that tho 
turnere are near the throwers or jolliers, whoso work they 
have to finish. Tho handlers should also be near tho 
turners, as the latter pass on a largo amount of work to tho 
former, to have tho ncoeasary handles, &o., applied to it. 
In like manner the “ stickers up ” should not be far away 
from tho ’ jolliers, so that the work can bo oontinually 
sent out to them in proper condition for sticking up. 

From the potters the ware will go on to tho greenhouse 
and thence tp the biscuit oven. All departments should 
be so arranged that there is no passing baokirards and 
forwards with ware, but that all ware is always being 
carried in the same direction forward to the shop where 
the next process in connection with it is to be carried 
out. From tho biscuit oven it will be passed to the 
biscuit warehouse, and thence to the dippers, or to the 
printers and undeiglaze painters—in the two latter oases 
it "will have to pass through the hardening-on kiln before 
nniving in the dippers’ hands. It will, when dipped, 
go on to the dippers’ drying room, whence it will be 
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fetched by the twon men io l>e pliioed in the glost oven. 
.’<’rom<'tiie glost oven it will go to tl*e sorting warehouse. 
The necessary wliite war(' v ill tlien bo sent on to the 
enamel shops to be decorated and to he afterwards fired 
in the enamel kilns, jvhile the grintokl and white ware 
tliat is not to he further decorated will he carried to the 
various warehouses to be laid out foi orders. 

Th<» warehouses should be close to the pm king shed and 
also to the gate from which the goods are eventually 
dispatched. The esarpenter’s shop, whore the crates, cases, 
barrels, (fee., are-iilade may also be conveniently placed 
near the packing shed. Therefore, on a well laid out 
works* a piece of ware should start at the clay end, and 
should continue its course on the works through all its 
various prot'osses, never retracing its steps, but continually, 
going forward till it eventually arrives a finished piece at 
the door of the works. 

The glaze pans should bo close to the load-houso and 
fritt kiln, and all long distances between one department 
and the next, whore successive processes are to oe carried 
out, should bo avoided as much as possible. It is evident 
that short distances and proper arrangement of depart¬ 
ments mean consider^le economy, while the carrying of 
ware backwards and forwards ever long distances, at any 
period of its manufacture, must take up time end incroaso 
the cost oi production. Jho „.igger-making department 
should bo close to the ovens, so that the green saggera 
are always to hand when wanted, and the sagger-maker 
can thus keep an eye on the saggers and .note the 
treatment they are receiving at the hands of the oven 
men. Sagger marl is also one of the largest items of 
consumption on a pottery, and it is therefore important 
that the distance that the materials, either in the finished 
or unfinished state, have to be carried should be as short 
as possible. * 
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All the streets on tlie works should he kept clean and 
in good condition, and they should bo well draiifed, so 
that water does not sUind about i,u them after rain. If 
not properly drained, when wet, the strocks will always to 
dirty, and muddy, and everyone going into a shop or 
warehouse will carry in unnecessary dirt with them. 
Cleanliness must be studied everywhere, and every 
precaution mu.st bo taken to prevent the introduefion of 
dirt into any department. There should bo rooeptaclos 
placed at fixed points for the reception of refuse, and no 
rubbish should be allowed to bo thrown about either in 
the shops or anyrvliero on the works. Sanitary arrange¬ 
ments will require careful attention, and should always bo 
inspected from time to time. 

Light is of very great importance, and defective light is 
almost certain to cause defective ware, and in no depart¬ 
ment in this, perhaps, so apparent as in that of the 
turners. A liberal use of whitewash both lightens and 
freshens up the workshops. Every door should be 
numbered and its corresponding key should also be 
numbered and labelled, and a list, giving particulars as to 
each key, should be hung up in the place where the keys 
are kept, so that if after work it is necessary to go into 
any shop the key can at once be found without any 
trouble. Those small matters of detail, though apparently 
of no importance, will often bo found of great assistance 
and convenience. 

The manager’s oifioe, if possible, should be situated in 
the centre of the works, so that he is in touch with eveij 
department, and the store for colours and small articles of 
everyday requirement may conveniently be attached to it. 
If coal is stocked in considerable quantities, it is evident 
that the nearer it oan be stored to the ovens the better. 
The position of the boilers must also be studied, as it will 
generally be found more economical to have large boilers 
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from which all the necessary stoain for engines, printers’ 
lablesy f>ottora’ or dippers’ stoves, Ac., can be supplied!, 
than to have smaller boilers distrjjiuted about for these 
various objects ; as not only will the consumption of fuel 
bo greater, but more men will bo required to attend to 
them. It will, therefore, bo nereasary to have the 
steam-using departments as near the boilers a' possible, 
to avoid long transmissions through pipes, by which both 
power and heat are lost. Boilers must, uf course, be 
tested from time to time, in order to detect any weakness. 

All stoves or drying rooms should be arranged close to 
the workmen, the doors, if possible, being exactly behind 
them when working at the bench. The proper warming 
of drying rooms is very important, and the more heat 
that can be supplied the better, as it not only augments 
the production of the workman, but it increases the 
duration of the moulds. Whenever ware has to be taken 
from one shop to the other, or from the shops to the kilns, 
it should be carried, whenever possible, under cover, as 
in wet weather drops of rain falling or splashing on ware 
will often cause serious defects, and this will ho found to 
be specially the case in any unfired overglaze painting 
with delicate colours^ Clay ware is also likely to suffer, 
as the moisture is absorbed into the clay at different 
points, and if sent on to the biscuit oven the contraction 
will be different in different parts and the piece will 
probably become crooked. 

The mould making, engraving, and modelling depart¬ 
ments may often equally well be placed in different parts 
of the works, though the former should, for convenience, 
be handy to the potting shops. 

The Sample Boom and Show Room should be in a 
convenient situation near the entrance, as also the 
General Office. 
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CENfiaAL REMARkS. 

It will have been seen from the foregoing notes that the 
manufacture of earthenware is made up of details, afld for 
the successful management of the husino.ss it is absolutely 
necessary that all those varied matters should be looked 
into most carefully. No matter' how apparently 
insignificant the defect, it must at once be oorrectod with 
the greatest care. Nothing which is likolj to lower the 
quality of the production must bo allowed to pass without 
remark, whether in clay, glazing, printing, or decoration. 

It must bo always remembered that the ])ioces pass 
through a considerable number of hands, and if defects, 
however small, occur in two or throe of the dilferentl 
processes, the piece, when finished, is defective in several 
jtoints and becomes a seconds instead of a firsts, and its 
value is considerably lowered. The expense of producing 
t his seconds or defective piece is exactly the same as that 
of producing a firsts, and too many .seconds are made by 
oircumstanoes over which one may say one has no control, 
to admit of. seconds being produced by carelessness. 
Besides, if one is continually on the watch a mistake is 
found out or a defect is observed in the first few pieces 
made, and can at once be pointed out and corrected, 
whereas if matters are allowed to go on withoub 
sufficient supervision, dozens of pieces may pass through 
the whole of their processes only to be found useless, or 
unsuitable for the purposes for which they were originally 
designed on their arrival in the finished warehouse. 

The manager will probably find it convenient to have 
certain fixed Rours in which he may always be found in 
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his office. By ihis mean.s he will save his own time, as 
he w*iH not bo troubled by people‘(ontinually coming to 
ask questioiKs out of,the ,ipi)uint()(i houre, and foremen’s 
time will ho saved, as they will not bo running about the 
works looking for thq manager, knowing that he is always 
to be found at stated times at \iis office. 

The managojnont of every busincs.s nui.^t var, according 
to cff-cum.stancRs, but it will generally be found to be a 
Tni-slake to make too many different shapes, and a multi¬ 
tude of patterns and forms should be avoided as much as 
possible. When colours have once been hit on Uiat may 
suit the trad'e, tliey should bo kept to and followed as 
closely as possible, and no alterations should bo made in 
them, as if once an alteration be made to suit the whim 
of some particular cu.stomer, there will be different tones 
of colour coming into the worchoase, and mistakes will 
most probably ro.sult. In fact, if customers require 
special colours, they must be prepared to }my an extra 
price, as tho manufacturer will, sooneir or later, find 
himself with pieces on hand which he cannot apply to his 
ordinary trade. 

Strict discipline and rigid attention to the rules of tho 
works must bo enforced, and the larger tho works and 
tho more hands employed flic more necessary will it be 
found to enforce disciphre. It is, tt^erefone, very- 
necessary to avoid making rulos which cannot bo enforced 
or carried out. Workmen should not bo allowed in each 
others’ shops, but should bo kept strictly to their own 
dopartmonts, and there should be no continual running 
about tho works. Tho fewer people that are seen walking 
about on tho works the better, as it is a sure sign that 
everyone is uetter employed than in nmning about. 
Times should be fixed for counting the ware and for 
giving out stores, colours, printing paper, &c.. end should 
be strictly adhered to. A head should he appointed in 
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each shoj>, and he should bo hold rospinsihlo for the 
cleanliness, order, and proper management of that chop. 

As the business is a piass of details, and it is necessary 
in the manufacture to look after every little defect, so is 
it necessary to look out for little leakages in exjtenditurc. 
It is wonderful what a lot of waste may go on in little 
driblets in voiious parts of the works ip clay, colour, 
press cloths, oil, turpentine, and a hundred and one «-ther 
things that are used during the manufacture ; and it is 
often attention to these apparently insignilicant details 
that will make the difforonoe between a profit and a loss 
at the end of a year ; and it is surprising how tlio account 
for small stores, odds and ends, &o., mounts up in the 
course of a year. 

A careful account nmst be kept of all repairs done 
during the year, as this is another account that quickly 
mounts up. Small improvements must be carefully noted. 
A new door here, a new window there, a bit of stillaging 
in one shop, a bench in another—there is always some¬ 
thing that wants doing to facilitate work and to economise 
space. Oven and kiln repairs, which are almost con¬ 
tinuous, should be kept in a separate account, as also 
repairs to maehineiy and plant. Eqpnomy must be the 
goal in view in every department, not only by preventing 
all ‘waste and imnecessary expenditure, but by the proper 
arrangement of the work and the saving of labour when¬ 
ever possible. All books should be kept written up to 
the day, and no work should be put off tilt to-morrow 
that should be done to-day; there is probably no business 
in which time is suoh an important factor as in potting. 
Ware has to be dried, ovens and kilns have to be fired, 
and these processes require their regular fixed times, and 
it is impossible to shorten them by an hour. Therefore, 
if an oven is not got in on the day fixed for it, but has 
to wait over till the next day before it can be closed up 
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and fired, no amount of activity afterwards can ever 
maktf Up for the day lost. A day* or an hour lost on a 
factory can never recovered, ji.nd this is one of the 
important facts that must be always borne in mind. 
Everyone, therefore, must do their work exactly to time, 
and the putting off work and not doing- it at its appointed 
time should be^ooked upon, in any department,, as a vei-y 
serioSs offence. 

A pottery is like a watch, and a stoppage in any part 
of it acts like the stoppage of a wheel in the watch, 
bringing the whole organisation to a standstill. One 
must, therefore, always be on the look-out tor weakness 
in any part of the organisation, so that should it fail it 
may be at once strengthened, as, no matter how strong 
the rest of the departments may bo, if there is failure in 
one, it will bo felt everywhere. The strength of a chain 
is only that of its weakest link. 

Cost of production should be carefully calculated out 
and prices should bo fixed accordingly, and should never 
be based on what other manufacturers can do. Because 
one manufacturer is selling at one price, it does not follow 
that another can do the same. Owing to certain com¬ 
binations of orders, 4ho one may be able to produce some 
articles cheaper than the other. On the other hand, the 
other may have facilities for producing another class of 
article, but it is clearly neoossary to knew what each 
article costs, and then if special large linos are offered 
to bo executed at exceptional price, it can at once be 
decided if they should be aooopted or not; for cheapness 
tempts the million, while unfortunately super-excellence 
of workmanship and goodness of material appeal to the 
few only. 

Large orders are always attractive, as they make a 
certainty of work in advance, and one is far more likely 
to take a large order at an unremunerative price than 
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a ssmall ono, so tliat quotations for (hosfl' aspocial orders 
require most oareful'alteiifion, as tiro oonsoquenejs, iu 
case of error, will be jerinus. 

Stoclctaking must be (srrriod out systomafically at (he 
end of every year, or every six monihs if iieeossary. 
Attention is thus railed (o any odd lots of ware which are 
not moving; off, and steps must bo taken te^clear them out. 
Not only must stock bo taken of the ware, but of‘every 
article in use on the works, doiluctions bi'ing made for 
depreciation of boilers, machinory, and plant generally, 
and a value put on any improvenionts dr'now implomont.s 
purclm-sod during the year. No doubt it takes a littio 
time to do this thoroughly, and work may have to bo 
suspended in some departments, but it is ah.solutcly 
iiecos-sary, and the time is well R))ent, as tho oo,st of 
jiroduction can only ho ascertained accurately by attention 
to every item of cx|)enditure. 

To sum up briefly, the objects the potter must always 
keep in view are—good quality, cleanliness, order, system, 
and attention to detail. Much useful information can be 
obtained from books, and sound technical knowledge and 
a good insight into chemistry are absolutely necessary for 
the modern potter ; but those are jjuito useless witliout 
practical knowledge and actual experience ; for, without 
doubt, the triide can be only learnt “at the mixing-ark, 
the dipping tub, and tho oven mouth ”, 
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iN'ordcr to fix llio pvieo of a manui'ai'tuiod article, it is 
necessary to know wliat it lias cost (o produce it. In the 
nionufacturo of earthenware this is all the more 
important, as-tile selling' prioo of each individual piece is 
so low that'a slight exco-ss of cost in any one department 
may oausc a loss on its sale. The proco.s.se.s through which 
it passes are so many and so varied that, if a business is 
to bo worked at a profit in those days of keen cut prices, 
it is essential to know the cost of its progress through 
each department in order to check waste and to see that 
value is received for tin money spent. It seems diflicult 
to fix the exact amount spent in the produ-'tion of one 
small article, such ns an egg-cup, but if all expenses and 
charges are carefully tabulated the cost can be arrived 
at with considorahic aocuraev . and by taking each group 
of expenses togetljpr it often draws attention to excessive 
expenditure in one articio as compared with another in • 
the panic department, owing to faulty combinations or 
methods of manufacture , and in no department is this 
more likely, to oorur than in the ovens. 

The system of calouhil'on that will suit one factory, 
may not bo convenient in another, so it is proposed to 
give a rough outline of how the cost of production may bo 
arrived at, leaving it to each individual to augment or 
curtail any details as may be most conveniont in his own 
particular case. 

Broadly, the principle is to take every e-penditure, 
both of materials and reproductive labour, and then add 
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on a percentage to cover cost of manapomont, rent, 
travelling expenses, Ad., insurance, lighting, and tascs, 
warehouse work, looking over biscuit and glost~in fact, 
all work which is not absolutely part of the production ' 
—though if considered desirable, os already mentioned, 
each one oan keep any one of the.se charges separately ; 
finally, a percentage must be added for profi,t. 

We will suppose wo are dealing with a factory arranged! 
with modern machinery and appliances, so that the first 
expense to bo considered will be steam-raising. We must 
therefore calculate the interest and depredation on boilers 
and engines, consumption of fuel, water, oil. Cotton waste, 
packing, tools, &c., and the wages of the men attending 
to them. The probability is that steam will have to be 
divided up into different departments—sli|)-house, jigger, 
shops, glaze pans, colour pans, mills, printing stoves, &c. 
Mills may have to be subdivided under various heads if 
different materials are ground, such as fireclay and grog 
for saggers, flint and stone for body, plaster stone for 
plaster, bitstone for placing, &c. We may take the total 
cost of developing so many horse-power of steam, and 
then allot the necessary proportion of horse-power to the 
different departments as they may require. 

Having obtained the cost of steam, let us first proceed 
to the slip-house and work out the cost of the body. As 
several materials at different weights and of variour prices 
are mixed together, it is first necessary to get at the 
amount of each material used and its value. 

The simplest method is to take a pint of each of the 
materials in the slop state at the weight at which it enters 
into the composition of the body, after it has been passed 
through the lawns. First pour them into moulds and 
when sufficient water has been absorbed, remove the 
materials and thoroughly dry them before a fire, or in an 
ordinary kitoheh oven, till ail the moisture that con be 



APP^NDIU 


365 


extracted has, been driven off. Each material is then 
weighed, which will give the aianunt of dry, material of 
the various substances ia 'a''ii jj^nt of slip. To arrive at 
tlie value of those various maierials, it is necessary also to 
bring the materials as originally purchased to the same 
state of dryness, as all these 'materials, when sold com¬ 
mercially, contain a considerable amount of moisture in 
vaaying quantities. To obtain accurate results it will, 
therefore, be as well, if possible, to dry, both the materials 
as purchased and the materials extracted from the 
different pints of slip, under the same conditions, just 
before they are weighed. 

"Ball clay, when dried in this way, will lose some 20 per 
cent or more of its weight; china clay about 12 per cent. 
Flint, when bought in the dry state, will lose about 3^ per 
cent, and stone, under the same conditions, about 6 per 
cent. These percentages will vary considerably, according 
to the conditions under which the materials have 
been received. Boll clay, for instance, will contain more 
moisture in winter than in summer, especially if weathered 
in the open. Flints and stones, when bought dry, will 
vary in accordance with the amount of water that has 
been driven off after they have been ground. In fact, all 
•materials should be tested for moisture, as should they,. 
contain an excessive quantity the buyer will be paying for 
wator»instead of nmtqiial. If flint and stone are bought 
in the slop state a pint of eacli Ishould be treated and dried 
in the way described. The quantity of dry material in 
a pint of stone will be fotmd to vary, largely, owing to 
the diversity of the different qualities of this material. 

A deduction must always be made for the dirt, &c., 
extracted during the process of lawning, and probably 
something between 1J to o per cent will cover this, though 
it depends largely on the size of the lawns used and the 
cleanliness or reverse of the clays, dh. Onoe having 
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deducted the percentage of water, the true cost of the 
material dry can be calculated from the invoice. 

The mixing ark must now be measured up, and the 
number of pints in cacli inch of deiitli calculated ; then 
wo have ao many inches depth of each material, which 
equals ao many pints, coniaiiiing so inany ounces of dry 
material, at such and .such a price. 

A small experimental ark may also be made, and_liho 
mixing carried (Out with a few ]iints of the clifforont 
materials ; and in this case, if oon.sidorcd dasirable, the 
whole amount of slip may be dried and weighed up again. 

The wot mixing may also bo rerluced to a dry mixing, 
and the calculations made on the whole amount of 
material, by deducting the percentages of exce.ssivo 
moisture in the matoriais as received from tho furnishers, 
or tho proportion may bo calculated according to tho 
epecifio gravities of the materials in the eli]) state. 

The amount of stain with its cost must next be 
calculated. A pint of stain at tlio weight at which it is 
used must first bo dried to obtain tho diy material in it, 
and the proportion of cobalt, flint, stone, &o., that enter 
into its composition must bo arrived at, together with the 
cost of calcining, including lo.s8 and Hinting saggers, &c., 
together with the cost of grinding, lawning, and 
labour. 

Many tables and calculations for these processes have 
been published from time to time, hut those published in 
the Manual of Fractical Foiling (Scott, Greenwood and 
Co.) will be found both useful and concise. 

Having obtained tho value of materials used in each 
mixing, the cost of water must be added. The value of 
the machinery in the slip-house must then be obtained 
to calculate interest and depreciation, including upkeep of 
magnets, lawns, press cloths, taps and stand pipes, 
buckets, brushes,sponges, took, &o. ; and to this must be 
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added the proportion of cost of stcam-powoi', together with 
oil, cotton waste* iiiiinp riiig.s, wnslipns, and packing, &c., 
insurance,-rent, or interest on capital of froohold and 
structural repairs, lighting, and ta^es, and, finally, loss in 
the various processes. Something .shoald ho chaigod for 
managomont, when making uj) Uie cost of Uio body, but 
in calculating the cost of individual pieces it will ho found 
more satisfaclofy to put a percentage on to cover cost of 
management during all the processes togothe", rather than 
to allot .something for management to each pioccss ; tho 
same rule may aljo well he applied to taxes, insurance, 
pent, repairs, ^nd general charge.s. 

Having now the oo.st of tho body, wo have merely to 
extract tho moisture from a pound of pugged clay, in 
order to obtain the amount of dry material in it and its 
value. We thus have the cost of a ])ound of pugged clay, 
and by weighing up any, piace in tho clay state wo obtain 
the value of clay in it. Roughly, a good body ready 
for use, under present ciroumstanccs, will have cost about 
£2 per ton. 

The next department to proceed to is that of mould 
making, as in modern earthenware manufacture tho cost 
of moulds enters into the cost of production of nearly all 
pieces. The cost of*plaster must first bo ascertained, and 
if manufactured on the premises, the various processes of 
boiling, grinding, lawniiig, must be gone through till tlie 
cost of it in the mould-maker’s shop has been arrived at. 
Then the cost of plant, interest, repairs, &c., wages, &c., 
as in tho slip-house, itium, bo added. Eacli mould must 
then be weighed and its value ascertained. To these 
amounts must be joined the proportion for modelling and 
blocking and ''asing, which form heavy items in the 
mould-making expenses. It is also necessary to know 
approximately the number of pieces that can be made 
off each mould. This can only be obtained pracuoally by 
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noting how long "a round” of moulds lasts, and tho 
amount of ware pro(kiced off them in that time. 

Wo next proceed to the clay-shops, and again make a 
calculation for the maoKinery, including interest, deprecia¬ 
tion, and repairs, both on machinery and plant, such as 
steam, ropes, stoves, boards, tools, flies, &c., adding on the 
cost of steam-power allotted to those particular shops. All 
tho expenses should then be divided amon|rst tlie di^eront 
machines, taking into consideration that some of the 
machines are not always running, and so are not always 
producing. We thus arrive at what it costs to run each 
individual machine doily. To this must .be added the 
cost of labour, whether day wage or piece work. The 
total divided by tho number of pieces made during the 
day off any one machine, plus any expenses incurred for 
handling, turning, fettling, or sticking up, will give the 
cost of making, which must be added to tho value of the 
clay in the piece to obtain the cost of tho article up to tliis 
stage in the manufacture. The piece, after being looked 
over, passes to the biscuit oven. 

It will now be necessary to calculate the cost of sagger 
making, including steam-raising, interest and repairs of 
machineiy, grog grinding, clay making and pugging, &c., 
upkeep of drums, tools and wage^, till the cost of a 
"common height oval” sagger 20in. X15X8 is 
obtained, as this is generally used as the standard by, 
which all firing calculations are made. Other systems arb 
in use, such as taking the cubic space in a sagger and 
calculating the costs per inch cube, but the most practical 
is tho common height sagger, as when in any diffloulfy 
the pieces can be tried in tho Sagger itself, and there is 
then no doubt as to how many pieces can be placed on it. 
It is also necessary to, know the number of saggers 
destroyed in every flring, and this again must be obtained 
by actual experience, as ovens vary so. The foreman of 
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tho placprs shryild give in a return after every firing of 
the ijAimber of saggers wli'oh luine been doslroyed, and 
these should be entered up in the oven book, so that at 
The end of tlie year* tho avcrag<’^ saggers destroyed per 
oven may be chocked. 

In firing an ovon'the following items iiuLst bo taken 
into consideration :— 

Ir^f u'cst or font of ovon.s and ))lani, such as barrows, 
baskets, ladders, jxikers, drawing-rods, buckets, boards, 
fire-bars, &c. Repairs to bri<‘kwork. 

“ Ridding ” fa new bottom) onco every tliree years, 
and a new oven every twenty years. 

Saggers, placing sand, or wad clay, if u.sed. Coal. 

Wages for placers for .sotting in and drawing, firemen, 
and sitters up. 

When all those charges and other exjiensos in con¬ 
nection with tho biscuit firing have licen obtained, they 
must bo divided by tho number of “ common height" 
saggers that can be placed in the oven, which gives tlio 
cost of firing one eomnioii height sagger. Tl.oroforo, to 
obtain tho cost of firing in hnscuil, the cost of firing a 
common height snggrr mu-' be divided aniong,st tho 
number of pieces that can bo placed in it. If a tailor or 
wider sagger is required for < rtain pieces, it is reckoned 
as qne and a half, or one and a quarlor, common height 
soggors^ if a lower sagger is oquired, then it is reckoned 
as a one-half or two-thirds of a common height sagger. 
By this moans a different price for every sized saggor is 
avoided, and calculation is facilitated. 

If tho piece is to bo sold in white the next process will 
be to glaze it, and for this purpose the cost of the glaze 
must bo worked out. First, interest and repairs of fritt 
kiln (tho latter being on item usually considerably under¬ 
estimated). Utensils and plant must also be taken into 
consideration. Then the cost of tho varioue ingredients— 
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borax, boraoio arid, soda adi, flint, whitinj, china clay, 
load, stain, &c., &c., inater for cooling, coal, and IfJjour. 
Tho yield of fritt will be some 25 per cent to 33 per cent 
less than tlie quantity oli'tho originaf materials ; tiiis will;- 
of course, vary with the mixture used, but must be taken 
into account before tho bost of the fritt per lb. can be 
arrived at. 

The cost of the mill mixing must iJicn bd ascertained by 
taking tho value of the fritt, stone, flint, load, &c., added 
to the («st of grinding, if this is done on the works ; 
intorost on mills, depreciation and repairs, oil, re-picking 
stones, wages, &o., must be biken account .of, and there 
must also be a small deduction made, both in fritting and 
grinding, for losses and leakage.? during tho various 
operations. The quantity of glaze used in tho actual 
operation of dipping each piece can again only be obtained 
by actual experiment. Tho dipper will generally dip the 
greater jrart of tho ware in the same .strength of glaze, 
so that a pint should bo taken from tho tub and weighed 
and then dried, in order to obtain the value of the 
material in a pint of glaze at the weight tho dipper is 
using it. . 

Tho number of inche.s in the dipper’s tub—which must 
be an upright one and not conical shfapo, or tho quantity 
contained in each inch of tho tub would vaiy—sliould 
bo measured.’’ Or if this is not feasible on aojount of 
tho shape of tho tub, the glaze can be measured in, 
gallon by gallon. So many dozens of any article can then 
be sent in to the dipper, and when he has dipped them 
the glaze is again measured, either by inches or by, 
gallons, core being taken before measuring it that the 
glaze has been brought back to the same weight per 
pint as at the commencement, by adding some water to 
compensate for the excess that has been extracted in 
tho operation of dipping. Tho result will then be that 
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it has taken tuo many |)iuts, contaiuinpr sO much diy 
matc^l, worth so much, to dip* a g-iven quantity of 
^waro ; to whicti agajn mu‘ 'j bo ^dod labour for dipping 
and cleaning off, and interest and repairs on utensils and 
fools, Ac., in the dipping shop. 

If white ware is the article to ho priced, glost firing 
will be tho ngxt proeeas, and the cost mast be treated 
in tile same way as in biscuit firing, the common height 
sagger again being tho unit. Sagger wash, wadding 
and stilts, thimbles and hitstono must he included, hut 
no sand wilt be’requiied as in biscuit placing. 

If tho ware is printed, then the cost of printing must 
be gone into, which would include .steam, interest and 
lepoirs on presses, stovc.s and plant, wear and tear to 
copper plates, and cost of engraving, paper, colour, oil, 
flannel, string, turpentine, Ac., tools, if supplied, water 
for washing oft, and then tho lahour must he added. 
Tlio consumption of paper and colours will vary with 
difi’eront patterns, and the cc'i can only bo anived at 
by pracliial trials--in fact, by giving out fixed quantities 
of materials and having a return of all work done with 
them—and a note should w kept of the duration of 
a set of flannels, rqjd the quantity used during tho year 
will also act as a guide, iho same remarks apply to 
painting undt'rglazo, tho C it of which jnust be gone 
into, pattern by pattern, ho those expenses must then 
be added on the cost of hardening-on kiln, including 
interest and repairs of 1 d; , labour, tools, and coal, and 
by, counting the contents of a kiln a time or two, the 
average number of dozons can be asoeiiainod and tlie 
cost per dozen calculated. For ovorglaze work the same 
system must oe adhered to, but oven greater care must 
be observed, as the coloure, Ac., are considerably more 
expensive, and tho contents of every kiln will ho counted 
and valued, .and entered in the kiln bobk. 



372 


'APPUNDIX. 


Literest and repairs on kiln will again be tlie first 
charge, and the repaiA are no small item, as an eitimel 
kiln should be looked ,over every jiring ; then labour, 
utensils, colours, gold, &c. A return should be kept of 
all work done with gold, and it should be weighed out 
with the utmost care to check any waste. 

Having gone into all the e.\pen.st\s of t[ie actual pro¬ 
duction of the pieces, it will be iiocessary to put rm a 
jioroeutago to cover all other expenses that have not been 
taken into account, such as management, all work in 
warehouses, clay, biscuit, and glost, looking over and 
sorting, Ac., olliee w’ork, travellers, special discounts, bad 
debts, rent, taxes, insurance, &o. ; in fact, all expenses 
and general charges of every kind which have not been 
already included, except such charges as are paid in full 
by cusloiners, such as packing ; though should a loss be 
incui-red on this department, that loss would also have to 
be included. Many of those charges may vary from year 
to year, and it is clearly necessary to analyse the accounts 
every year in order to ascertain what percentage on the 
production the cost of tliose different departments really 
is, as apart from it cnabbug one to form a more accurate 
calculation of cost, it draws attention to the increase of 
expense in any one department, or to the economy effected 
in another. 

It seems a rather complicated sy'stem to embark on, 
but once in working order the difficulties vanish, and 
every detail collected serv’es as a check on some part of 
the calculations—till, eventually, one can establish certain 
rules of comparison between the consumption of materials, 
labour, cost of firing, &c., which serve as wonderful 
guides in calculating cost, and often enable one to arrive 
at a very near guess at the cost of production of an 
article before any calculations have been gone into ; and 
the more accounts can be analysed at the. end of the 
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year, and the *nore pcicontagiis of \'arioas expcnditui'e 
that Ac taken out, the more accnirifto will the calculations 
of CO* become, and (he mo c intiuiate will (he knowledge 
of the working of the bu.sinass'be. 

A book may bo kept in which^all articles may be tabu¬ 
lated in alphabetical order for i'acilily of referenoo, and 
something likc^the following system mav be adopted :— 



V 

0 

*0 

o 



Each column explains itself ; the most diflicult amount 
to arrive at is the percentage for managemon' and all 
other charges; but each year, as the acoouflts are studied, 
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this may bo ciiocked so that llie expof.ses are fully 
covered. In making dut the cost of printed or decorated 
ware, the cost of printiq^ or decorating must bo ad»ed to 
tlie cost of the white ovare, without any charge for 
manageiiient or profit, and then the amount of these two 
charges must be calculated on the whole. A column or 
two may bo used for any .s))ecial docoratipns, and if all 
decorations are numbored, the number may be placigd in 
the column, which at once shows what decoration is 
referred to. 

There is one very impoiiant matter which mu-st be kept 
in mind through all these calculations, and that is, that 
a '■ dozen ” varies in the number of pieces it contains in 
different factories, and in the different processes in the 
same factory ; and the same article may count six to the 
dozen in one department, nine in another, and twelve in 
another ; or again, twenty-four to the dozen in one 
department and thirty-eix in another. In fact, the safest 
basis to go on is to start with the supposition that a 
dozen is anything but twelve. The object of these 
different counts is to facilitate payment for work done, 
and a man is often paid the same amount for doz^S of 
articles of quite different .size, and therefore necessitating 
a longer or shorter time to make them. The price remains 
the same, but.the quantity of pieces in each dozen alters 
in acoordanoc with the work and time required toiproduoe 
them. Great care is therefore necessary in calculating 
cost to he sure of the number of pieces that correspond 
to the amount paid per dozen. 

There ought also to be a certain allowance made for 
seconds ; this can only be learnt by experienoe, and 
probably the easiest way of dealing with it is to allow 
for it in the firing in the different departments, should 
it be considered undesirable to increase the number of 
columns. *■ 
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Other special boohs may bo kept with advantage to 
guidain the calculatibu of co l, *aoh as ovoii and kiln 
book^ivith details and res dts of every firing ; materials 
4)ook, showing the e.^act cost on^ho works, including all 
charges for cartage,'loading, &c., of every material used 
in the manufacture, so that the 8ost of any article may bo 
seen at a glance, in every branch of the ti" Je, in fact, 
certain detafls*will bo rotjuired to bo IvOpt apart, .so that 
each one mast decide what special books \.iil be rnipiired 
for his s]>ecial circumstances, and what may bo judiciously, 
suppressed. . is evident that a cost book as above 
described will be of the greatest use in deciding whether 
certain orders should bo accepted at special prices, or 
whether it would be better to Icavo them alone ; and if 
a manufacturer docs not know what it costs him to 
produce an article, hov can ho possibly know at what 
price he can sell it i 
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